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1. ITEPEYEHb

IINTAHUPYEMBbIX

PE3YJIbTATOB OBYYEHUA  IIO

AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHAPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIBHOMU ITPOI'PAMMBbI

Bujg nesTeabHOCTH BBIITYCKHHUKA

JucuumnimHa

OXBaTbIBacT Kpyr

BOIIPOCOB, OTHOCAIIIUXCA K IMPOHU3BOACTBCHHO-

TEXHOJIOTUYECKOM M Hay4YHO-HCCIENOBATEIbCKOW BUIaM MPO(ECCHOHAIBHONW JeSTEeIbHOCTH
BBIITYCKHHKA B COOTBETCTBUU C KOMIIETEHIIMSMU U BUJAMH JEATEIIbHOCTH, YKa3aHHBIMU B y4eOHOM

IJ1aHe.

eab AMCHUIIHHBI
CdopmupoBaTh COBPEMEHHOE HAYYHOE IPEJICTABICHUE O BEHIECTBE KaKk 00 OJHOM W3 BHJIOB
JBIDKYIICHCS MaTEepHH, O MYyTAX, MEXaHU3MaxX M CIoco0ax MpeBpalleHHs OJTHUX BEIIECTB B JIPYTHE,
a TaKk>K€ HABBIKHM MCIOJIb30BAHMS XUMUUYECKUX 3HAHUN U YMEHUI B IPAKTUYECKOM JESITEIIbHOCTH.
3agaun QM CHMILINHBI
JIoOUTBCS MPOYHOTO YCBOGHUS OCHOBHBIX 3aKOHOB M TEOPUH XUMHH, YTO IO3BOJHT Kak
COBEPIIICHCTBOBATh y)K€ CYIIECTBYIOIINE, TaK M CO3/1aBaTh HOBBIC POU3BOICTBEHHBIE TIPOIIECCHI.
BripaboTath HaBBIKM CaMOCTOSITEILHOTO MIPOBEICHUS JTAOOPATOPHBIX SKCHEPUMEHTOB H
00001IeHIST HAOMIOAAEMBIX PE3YJIBTATOB, KOTOPBIE MO3BOJIAT CO3/1aBaTh COCIWHEHHMS, COCTABBI H
MaTepHuabl ¢ TpeOyeMbIM HAOOPOM CBOMCTB, a TAK)KE MCCIE0BATh U aHAIM3UPOBATh MaTEPUAIBI.

3HAHUSIMU
(byHIaMEeHTAIBHBIX
pas3aenoB XUMHUHU B
00beME,
HEOOXOAUMOM ISt
OCBOCHHUS XMMUYECKHUX
OCHOB B 9KOJIOTUH U
MIPUPOJIOTIOIE30BAHHH;
METOJaMHU
XUMHYECKOTO
aHaJM3a, METOJJAMHU
oTOopa U aHanmu3a
T'€OJIOTHIECKHUX U
OMOJIOTUYECKHX TPOO,
a TaKkxKe
COBPEMEHHBIMH
METOJaMHU
KOJIMYECTBEHHOM
00paboTKu
uHpopMauu

Kon Conepxanue IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YYEeHHUS 110
KOMIIeTEeHIIUH KOMIIeTeHIHii AUCHMILINHE
1 2 3
OIIK-2 BiaJicHEe 0a30BbIMU 3HATh: neproandeckuii 3akon J[.1. MeHeneeBa; OCHOBHBIE

BUJIBl U XapaKTEPUCTUKH XUMHUUYECKON CBSI3U; BO3MOXKHBIE
SHEPreTUYECKUE SIBICHUS MPU XUMUYECKUX pEaKuusax, a
TaKxe (hakTopsl, onpeaensouue HaIpaBJICHUs
CaMOIpPOU3BOJIBHOTO MPOTEKAHUS XUMHUECKUX pPEaKIUii;
CYIIHOCTh OOPAaTUMOCTH XHMHUYECKHX pEaKIUi M CBOWCTBa

XUMHYECKHAX PaBHOBECHI; CHoco0BI BBIPAKCHMUS
KOHIIGHTpaii W  (U3UYECKUE CBOICTBA  PacTBOPOB;
0COOCHHOCTH  (PU3UKO-XUMHUECKHUX CBOHCTB  PacTBOPOB
IEKTPOJIUTOB; CBOWCTBA M 3aKOHOMEPHOCTH IIOBEACHHSA
JIUCTIEPCHBIX CHUCTEM; OCHOBHBIE 3aKOHOMEPHOCTH

IMPOTEKAaHUA OKUCIUTECIbHO-BOCCTAHOBUTCIIbHBIX ITPOLECCOB.

YMeThb: IPUMEHSThH NEPUOINUECKUN 3aKOH U MEPUOIUIYECKYIO
CHUCTEMY JUIS XapaKTEepUCTHUKH CBOWCTBA XMMHUYECKHX
3JIEMEHTOB M HX COEIWHEHHH; OOBACHATH MPOSBISAEMYIO
aTOMaMU BAJICHTHOCTh U IPOTHO3UPOBAThH MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJI; J1aBaTh TEPMOAMHAMUYECKYIO
XapaKTepUCTUKY  XUMHMYECKOTo  Tpoliecca; TMPUMEHSATh
TaOIUIBI ~ KOHCTAaHT  XUMHYECKOTO  pPaBHOBECHS  UIS
ONpENETICHUs]  HANpaBICHUI  MPOTEKAaHUS  XHUMUYECKHUX
peaknmii; TpuUMeHsSTh 3akoHbl Payns u Bant-Iodda mis
XapaKTePUCTUKU ¢duzngecKkux CBOIICTB pacTBOpPOB;
MPUMEHSATh TEOPUIO BJIEKTPOIUTHUECKOU TUCCOLMALMM IS
XapaKTepUCTUKH  CBOMCTB  PAacTBOPOB  JJIEKTPOJIHUTOB;
MIPUMEHSTH I cocTaBieHus ypaBHeHuit OBIIL.

BJIAJIETh: CTIOCOOHOCTBIO MTPAKTHYECKOTO MMPUMEHEHUS
MEePUOMYECKOTr0 3aKOHA U Mepuoinueckoit cuctemsl J[. 1.
MeHnzeneeBa; CrioCOOHOCTBIO IPUMEHEHHS JTAHHBIX 00
SHEPTHH XUMHUYECKOH CBS3H IS OIICHKH MPOYHOCTH
MO.]'IeKy.H; HAaBbIKAMH HpOBeZIeHI/IH TepMOlII/IHaMPI‘-IeCKI/IX
pacyeToB; CIIOCOOHOCTBIO BBISIBIICHHS OOPAaTUMBIX PEAKIHHA U
pacdera XapaKTepUCTHK COCTOSHUS pAaBHOBECHSI KOHKPETHBIX
peaKIuii; cltoCOOHOCTH TIPOBOJANTH PACUETH KOHIICHTPAITHIA
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PacTBOPOB; CLIOCOOHOCTHIO IPUMEHATH METOIbI OIIPEETICHUS
pH pacTBOpOB; CrIOCOOHOCTBHIO MPUMEHSTH METOABI
BBINOJIHEHUSI XUMHUUECKHUX JIAOOPAaTOPHBIX 3KCIIEPUMEHTOB;
CIIOCOOHOCTBIO IIPOTHO3UPOBATh BO3MOXKHOCTD
camornpou3BoabHoro npotekanus OBII.

2. MECTO JUCHHMIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHON
IMPOI'PAMMBbI

Huctummuaa b1.6.27 xumus oTHOcHTCs K 0a30BOM YacTH.

JucuumiuHa XuMusi 0a3upyeTcsl Ha 3HAHUSX, MOJYYEHHBIX IPU U3YYEHUH YUeOHBIX
JUCLIUIUINH OCHOBHBIX 00I11€00pa30BaTelbHbIX IPOrPaMM.

XUMUs IPeICTaBIsIeT OCHOBY Ui U3YYCHHS AUCLUUIUINH: OUOJIOTHS, aHATUTUYECKAsT XUMHUSI,
0€30MaCHOCTh KU3HEACSITEIbHOCTH; WHCTPYMEHTAJIBHBIE METOJbl KOHTPOJS KauyecTBa Cpeabl
oOuTaHusl.

Takoe cHucTeMHOE MEXIUCLUUIUIMHAPDHOE M3YyYEHUE HAIpaBIE€HO Ha JOCTH)KEHHE
tpedyemoro ®I'OC ypoBHS OATOTOBKH IO KBATU(UKAIIMN OaKaiaBp.

3. PACIIPEJEJIEHUE OFBEMA JTUCHUIIJIMHBI

3.1. Pacnpenenenne oobeMa JMCUMIIMHBI 0 popMaM 00yUeHH s

Tpyooemkocms Oucyuniunsl 6 4acax
Kypcosasn
= g 3 paooma Buo
X § o . S (npoexm), npomesicy
Dopma I 5 § 3 S KOHmMPOJ1b mouHou
o0yuenusn S g S ~ 9 § Has ammecma
& 3 S g 83 x S aboma uu
E § § = 3 B § ; = § s P y /4
Q 3 S 3 S |S§ 58 E S § pegpepam,
205 S |2 EISS FE5| 35| err
= o Q = N R ] OKR 3 O ]

1 2 3 4 5 6 7 8 9 10 11
Ounas 1 1 ] 108 | 51 | 17 | 34 - 21 - 9K3aMEeH
3aounas - - - - - - - - - -
3aounas - - - - - - - - - -
(yckopeHHoe
o0yueHue)

O4Ho-3204Hasn - - - - - - - - - -




3.2. PacnipeesieHue 00beMa TUCHMILIMHBI 10 BUIaM Y4eOHbIX 3aHTHI U TPYI0eMKOCTH

ém.u. ¢ Pacnpeoenenue
Tpyoo- UHMEPAKMUBHOI, no cemecmpanm,
Buo yueonuvix 3anamuii eMKOCmb | AKMUGHOIl, UHHO6A- yac
(uac.) UUUOHHOUL popmax, 1
(uac.)
1 2 3 4
|. KonrakTHas pa6oTa 00y4aomuxcs ¢
npenojanparejeM (Bcero) 34 34 34
Jlexmun (JIk) 17 17 17
JlaGopatopubie pabots (JIP) 34 34 34
I'pynmoBsie (MHAMBUIYANbHBIC) KOHCYIbTAN ™ + R +
I1.CamocTosiTesIbHAsE paboTa 00y4AIOLIUXCS 21 ) 21
(CP)
[ToaroToBka k 1abopaTOPHBIM paboTaM 15 - 15
[MoaroroBka Kk 5K3aMeHy B TEUCHUE CEMECTpa 6 - 6
I11. IIpomexyTouHasi aTTECTANMA dK3aMEH 36 ) 36
OO0mast TpyI0eMKOCTh TUCITUTUINHBI gac. 108 - 108
3ad. efI. 3 - 3

4. COAEP) KAHUE JUCIIUIIVINHBI

4.1. PacnipeesieHue pa3iesioB JMCUMILIUHBI 10 BUAAM YUeOHBIX 3aHATHI

- 1JIs1 04HO (popMBbI 00yUeHH:

Buowl yueonwvix 3anamuil, 6Kouan
camocmoamenvhyio paoomy
odyuarowuxca u mpyooemKocmey;
Ne Tpyooem-
Haumenosanue (uac.)
memot membl OUCUUNIUHDL Kocmb, yueoOHble 3aHAMUS camocmoame
(uac.) bHaA
Jo— nabopamopnvie paboma
pabompt ooyuaio-
wuxcs
1 2 3 4 5 6
1. CrpoeHue BelecTna. 15 3 10 2
2. OCHOBBI XUMHYECKOMH 8 2 2 4
TEPMOIMHAMHKH
3. XuMuyueckass KHHETHKa U KaTaJlu3. 9 2 4 3
4. PactBopsl. JlicniepcHBIE CHCTEMBI. 12 3 6 3
5. OKUCIUTENBHO- 12 3 6 3
BOCCTaHOBUTEJIbHBIC PEAKIIMU U
AIIEKTPOXUMHYECKHE TIPOIIECCHI.
6. XUMHS METAJIOB 9 2 4 3
7. XUMHS KOMITJIEKCHBIX 7 2 2 3
COeTMHEHU I
HUTOI'O 72 17 34 21




4.2. CopepxaHue JMCOMIIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3/fies]aM U TeMaM

memol

Haumenosanue
memol
OuUCHUUNIUHDBL

Cooeporcanue 1eKYUOHHBIX 3AHAMULL

Buo
3aHAmMUA 6
UHMEPAKMUGHOI,
aKmueHoil,
UHHOBAUUOHHOU
dopmax,
(uac.)

[y

2

3

4

Crpoenue
BEIIIECTRA.

ATOM Kak cucTeMa 3JeMEeHTapHbIX YacTull. OCHOBHbBIE
XapaKTePUCTUKHU aTOMa. XUMHUYECKHUM 3JIEMEHT, U30TOTI.
OHepreTUYecKrue XapakTepUCTUKHN aToMa: SHEPTHs
MOHM3AIMH, CPOACTBO K DJIEKTPOHY,
3JIEKTPOOTPULATENBHOCTE. KBaHTOBO-MEXaHUUECKOe
OIMCAHNE 3JIEKTPOHA B ATOME: IPUHIIUII
KOPIYCKYJIIPHO-BOJHOBOT'O AyaJIn3Ma, IPUHIIUI
HEOTPeIEeTICHHOCTH, BOIHOBAasI (pyHKITNS, OpOUTAIID,
KBAaHTOBbIC YKcia. [IpUHIUIIBI M paBUIIA 3JIEKTPOHHOTO
CTPOCHUA aTOMa: IMIPUHIOUII MUHUMYMaA SHCPIUu,
npunuun Ilaynu, npasuino XyHaa, IpaBuiIo
KieuxoBckoro. CriocoOb! 3anTiCH AIEKTPOHHBIX
KOH(Urypauuii aroMoB 1 HOHOB. [leproandeckas
cuctema J[.1. MenpaeneeBa Kak eCTECTBEHHAs
KJ1accu(pUKALHS 3JIEMEHTOB O AJIEKTPOHHBIM
CTpyKTypam aToMoB. [loHsTHE, TPUUUHBI 00pa30BaHUS
M TUIBI XUMU4YECKOH cBsA3u. KoBajieHTHas CBS3b.
HampaBJICHHOCTb, HACBIIAECMOCTD, IMOJIAPHOCTD,
rubpuamzanus. Monnas cBsa3b. OCHOBHBIE TEOPHH
00pa30BaHUs XMMUYECKOW CBS3U.

Kommnbrotepnas
TIpe3eHTAIHS
(3 yaca)

OCHOBBI
XUMHYECKOU
TepMOI[I/IHaMI/IKI/I

XUMHYECKHE CUCTEMBI KaK O0BEKT U3yUeHHS
XMUMUYECKOH TepMOJUHAMUKY: TUIIBI (OTKPHITHIE,
3aKpBITHIE, U30JIMPOBAHHBIE); TEPMOAUHAMUYIECKHE
rapaMeTpbl U CBOMCTBA. XapaKTEPUCTUUECKUE
(YHKUIMU: BHYTPEHHSS SHEPTHsl, SHTAIBIIUS, SHTPOIHS U
Jp. CBOMCTBa XapaKTEPUCTHICCKUX (DYHKIIHH.
OHeprerudeckue YQPEKThl XAMHUUYESCKUX PEaKIHi,
n300apHble, H30XOPHBIE IIPOLIECCHI, IEPBhIA 3aKOH
TEPMOAVHAMUKH, SHTAIBINA PEAKIIH, SHTAIBIIHS
o0pa30BaHus, CTaHAAPTHAS SHTAIBINSI 00pPa30BAHUS
BeIECTBA. 3AKOHBI TEPMOXUMHUU: 3aKOH JlaBya3be-
Jlanmaca, 3axoH 'ecca, TEpMOXMMHUYECKUE PACUETHI.
Hamnpasnenue npoTekaHuss XUMUYECKUX PEAKIIUIA:
SHTPOIHUS, BTOPOM 3aKOH TEPMOJIUHAMUKY, SHEPT UL

I'n66ca.

KomnsrorepHas
MIpe3eHTalus
(2 gaca)

XumMuueckast
KUHETHKA U
KaTajus.

[oHsiTHE O CKOPOCTH XUMHYECKOH peakunu, (haKTopsl,
BIIUSIIONINE HA CKOPOCTh PEAKIINHU, KaTaJIu3: TOMOTCHHBIE
Y T€TEpPOTeHHBIE PEAKINN; 3aKOH JAeMCTBUS Macc,
npaewio Banr-T'odda, sneprus aktupanuu. Katanus:
MIOHSTUE KaTaJnu3aTopa, NOJI0KUTEIbHbBIIA U
OTpHUILIATEIbHBIN KaTalIn3; MEXaHN3MBI KaTalnu3a B
3aBUCHMOCTH OT Tuma peakiuu. OOpaTuMble u
HeoOpaTuMble XUMHYECKHE PeakIni. XUMUYECKOe
paBHOBecHe. KOHCTaHTa XUMHUYECKOTO pAaBHOBECHSI.
[punauun Jle atense.

Kommbrotepnas
Mpe3eHTalus
(2 vaca)




PactBopsI.
HucnepcHbie
CHCTEMBI.

[onsTre u xapakTepucTrka pacTBOpoB. CrocoOb!
BBIPa)KCHMSI COCTaBa PACTBOPOB, KOHLIEHTPALIUS —
KOJIMYECTBEHHAs XapaKTepUCTHKa pacTBopa. IIponecc
PacTBOPEHUsI, PACTBOPUMOCTD, (DaKTOPHI BIUSIONINE HA
pacTBOpUMOCTH BemiecTB. OO1I1e CBOWCTBA PacTBOPOB:
JIaBJICHUE T1apa pacTBOPOB, 3aMEP3aHUE U KUIICHUE
pacTBOpoB, ocMoc. 3aKoH PayJs u ciecTBus U3 HEro,
3akoH Bant-I'odda. PacTBOpEI 311€KTPOIHTOB:
0COOCHHOCTH PACTBOPOB JIEKTPOIHTOB,;
3IEKTPOJIUTHUYECKAS JUCCOUUALNS; KOJTUUECTBECHHbBIE
XapaKTEepUCTUKH IpoIecca AUCCOLHAINN: CTENIEHb
JUCCOIMAIIMY ¥ KOHCTAHTa AIUCCOLUALIMN; MOHHBIC
PEaKIU U HOHHBIE YpaBHEHUS peakiuil. Jucconmanms
BoJibl. lOHHO mipou3BeieHre BoAbl. BonopoaHbii
nokasaTelnb. [ Mapoau3: TUITBI U KOJTMYECTBECHHBIC
XapaKTEPUCTHUKHU.

[TonsTne aucnepcHbIX cucteM. Kimaccubukamms
JTUCTIEPCHBIX cucTeM. KosmouaHble CUCTEMBI,
o0Opa3oBaHne KOJUIOUIHBIX cucTeM. CBOHCTBa
KOJUIOUJHBIX PACTBOPOB: ONTUYECKUE, KHHETUYECKHUE,
ANIEKTPUYECKHE, aJICOPOIIMOHHEIE.

Jlexuust ¢ Tekyumm
KOHTPOJIEM
(2 gaca)

OKHUCIATEIBbHO-
BOCCTaHOBUTEIILHEI
€ peaKiuu u
ANEKTPOXUMHUUCCKH
€ MPOIECCHI.

CreneHb OKMCJICHUS, IIpaBUjia ONIPCACIICHUA CTCIICHA
okucinenus. [Iporeccrel OKMCICHUS 1 BOCCTaHOBICHUS,
TUMWYHBIE OKUCTUTENN U BoccTaHoBUTeNU. Tunsl OBP:
Cocrasnenue ypaBueHui OBP meTo10M 351eKTpOHHOTO
Oananca. DIeKTpOJHbIE TOTEHIMANbI, ypaBHEHUE
Hepncra. DnexTponus; 3akoHbl dekTponnsa. Kopposus
METaJUIOB, KJIacCU(PHKALNS KOPPOIMOHHBIX TIPOLIECCOB
10 BUAY KOPPO3HOHHBIX Pa3pyLIEHUH, 10 MEXaHU3MY
B3aUMOJICHCTBUS METAIJIOB CO CPEIOH, IO TUITY
KOppOo3uoHHOH cpenpl. [Ipenynpexienue Koppo3uu u
MCTOJbI 3allIUTHI OT HEC: USMCHCHNUEC KOPPO3MOHHBIX
CBOMCTB MeTallla, U3MEHEHHUE KOPPO3HUOHHBIX CBOMCTB
Cpeapl, JJIEKTPOXUMHUYECKHE METOIBI.

Kommnbrorepnas
TIpe3eHTAIHS
(2 gaca)

XUMHUS METAJLIOB .

Posib MeTaIIOB B MaTEpUabHOMN KYJIbTYpE
yenoBedecTBa. O01Ias XapakKTepUCTUKA METAJLIOB.
Knaccudukanus MeTanioB B COOTBETCTBUU C
AJIEKTPOHHBIM CTPOCHUEM, PU3MUECKIMU
XMMHYECKUMH CBOHCTBaMH, PACIIPOCTPAHEHHEM B
MpUPOAE, UICTOPHUECKUMHU TpaauiusiMu. CTpyKTypa u
(u3nUecKkre CBOMCTBA METAIIOB. DIEKTPOHHOE
CTpOCHHE MeTaJIOB. PacripocTpaHeHne MeTauIoB B
npupoze. CoBpeMeHHast METaJTyprusi, Kak
COBOKYITHOCTb OCHOBHBIX TEXHUYCCKUX onepaum‘/i
MIPOM3BO/ICTBA METAJLIOB.

KomnbsrotepHas
Mpe3eHTalus
(2 gaca)

XumMusa
KOMIUIEKCHBIX
COEIMHEHMH.

CrpoeHne KOMIUIEKCHBIX COEIUHEHUN: OCHOBHbBIE
MOJI0KEHUS KOOPAUHAIIMOHHON TEOPUH, KIIACChI
KOMIUIEKCHBIX COEIMHEHUN, TEOPUS KPUCTAIITUYECKOTO
nosst. HoMeHkaTypa KOMIUIEKCHBIX COEAMHEHUM.
MN3omepus u quccounanisi KOMIUIEKCHBIX COSIMHEHUH.

KommnbrorepHas
Mpe3eHTalus
(2 vaca)




4.3. JIabopaTopHble padoThI

Buo
3AHAMUA 6
Howme, UHMEPAKMUBHOUL
No P . Oovem P L
i membl Haumenosanue naéopamopnoii paéomot (uac.) aKmueHoil,
OUCUUNIUHBL ) UHHOGAUUOHHOIL
dopmax,
(uac.)
1 1. HM3yueHre OCHOBHBIX KJIACCOB 4 JlabopatopHast
HEOPraHUYECKUX COECTUHEHUI pabora
HCCJICAOBATCIILCKOI'O
tumna (4 daca)
2 1. OmpeneneHne MOJIIPHOM MacChl 2 JlabopatopHast
SKBUBAJICHTA METAJIJIA pabora
HCCJIIEAOBATCIILCKOIO
tuna - 2 (4aca)
3 1. Crpoenue atoma u [lepuoandeckas cucrema 4 JlaGoparopHast
xumuueckux 3memenToB J[.M. Menaeneesa pabora
HUCCICO0BATCIBCKOI'O
tina - 4 (daca)
4 2. Onpenenenne TEIUIOBOTO 3P eKTa peaKkiuu 2 Jlaboparopuast
HEHTpaIu3auu pabora
HCCIIEO0BATCIBCKOT'O
tumna (2 Jaca)
5 3. Omnpenenenne CKOPOCTH XUMHUYECKOM 4 JlaboparopHast
peakiuu. M3ydeHne XUMHUYECKOTO pabora
HUCCICO0BATCIBCKOI'O
paBHOBECHSI.
tuma (2 gaca)
6 4. [IpuroToBneHue pacTBOPOB 3aJaHHOM 2 JlaGopaTopHas
KOHIICHTPAIUN pabora
HUCCICO0BATCIBCKOI'O
tina - 2 (daca)
7 4. N3yuyenune aneKTpoIuTHYeCKON 4 JlaboparopHast
JUCCOIIMAIIUH M PEAKIIUil B pacTBOPax pabora
HCCIIEN0BATCIBCKOT'O
AJIEKTPOJIMTOB
tuna (2 Jaca)
8 5. N3ydueHne OKUCIUTETBHO- 2 JlaboparopHast
BOCCTAHOBUTEJIbHBIX PEaKITUii pabora
HUCCICO0BATCIBCKOIO
tumna (2 Jaca)
9 5. W3yueHne 2IeKTPOXMMHYECKHIX TPOIIECCOB 4 JlaboparopHast
pabota
HUCCICeO0BATCIBCKOIO
tumna (2 Jaca)
10 6. W3yueHne XMMHYECKIX CBOWCTB METAJIJIOB 4 JlaboparopHast
pabota
HCCIIEN0BATCIBCKOT'O
tumna (3 Jaca)
11 7. N3ydyeHne KOMIUIEKCHBIX COEIMHEHUIN 2 JlaGoparopHast
pabota
HCCIIEN0BATCIBCKOT'O
tumna (2 Jaca)
HUTOI'O 34 34




4.4. CeMmuHapbl/ IpaKTH4YeCKUE 3aHATHSA
VY4eOHbIM NJIaHOM HE IPEAYCMOTPEHO

4.5. KoHTpOJIbHbIEe MEPONIPUSITUA: KYPCOBOI MPoeKT (KypcoBasi padoTa), KOHTPOJIbHAs
padora, PI'P, pedepar
Y4eOHBIM MJIAHOM HE MPEayCMOTPEHO



5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIUIIJINHBI

Komnemenuuu Komnemenyuu Buo
No, naumenoeanue i z t.p, uac yueonvix Ouenka
uacoe Komn. P -
Ppazoenoe OuCUUnIUHb OIIK-2 3aHAMUT pe3yiomamoe
1 2 3 4 5 6 7

1. CtpoeHue BeleCcTBa. 15 + 1 15 JIk, JIP, CP TECTHI,
9K3aMEH

2. OCHOBBI XUMHYECKOH TEPMOTUHAMUKH. 8 + 1 8 JIk, JIP, CP TECTHI,
9K3aMEH

3. XuMuueckass KHHETUKA U KaTajlu3. 9 + 1 9 JIk, JIP, CP TECTHI,
9K3aMEH

4. PactBopsl. [lucTiepcHBIE CHCTEMBI. 12 + 1 12 JIk, JIP, CP TECTHI,
9K3aMEH

5. OKUCITUTEIBHO-BOCCTAHOBUTEIIHHBIC PEAKIIUU H 12 + 1 12 JIk, JIP, CP TECTHI,

SJICKTPOXUMHUYECCKUE IMTPOLECCEI. JK3aMEcH

6. X¥Must METAILIOB. 9 + 1 9 JIk, JIP, CP TECTHI,
3K3aMEH

7. XuMHs KOMIUIEKCHBIX COCTMHEHUH. 7 + 7 JIk, JIP, CP TECTHI,
3K3aMEH

6ce20 4acoe 72 72 1 72
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6. INEPEYEHb VYYEBHO-METOJAMYECKOI'O OBECHEYEHUA JJA

CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCIHUIIJINHE

1.

Xumus: yauebHoe nocodue (mporpamMma, MeToJl. pEeKOMEHAlNN, KOHTPOJIbHBIE BOIIPOCHI U
3a/IaHusl, MPOTPaMMHUPOBAHHBIE BOTIPOCHI [ij1s1 caMoKoHTpodst) / T.A. Jlonckas, H.IT.
Kocmauesckas, B.A. fckuna. - bpatck : bpl'VY, 2008. - 114 c.

. Meramibl: yue6Hnoe nocobue / T. A. {onckas, M. A. Bapnansu [u np.]. - bparck: bpl'Y, 2008. -

65 c.

. Xumusi: yueoHoe nmocooue / T. A. JloHckast, [u np.]. - 2-e usa., nepepad. u po. - bparck: bpl'VY,

2009. - 70 c.

. Xumust: nabopaTopHbiii mpaktukyM / M. A. Bapaansu [u ap.]. - bparck: bpl'Y, 2010. - 76 c.
. Pycuna O.b. Xumusa. Metoauueckue yka3anus JUisl IOATOTOBKH CTYJIEHTOB K TEKYILIEMY U

uroroBoMy KoHTpoto / O.b. Pycuna. — bparck: 'OY BITIO «bpI'V», 2011. — 155 c.

. Bapnansn, M. A. Xumus: 1a00paTOpHBIA MPAKTUKYM JUIS TEXHUYECKUX HAIPABICHUN

MMOATOTOBKH akajeMu4eckoro OakanaBpuata / M. A. Bapnanss, C. ®. Jlanuna. - bparck: bpl'VY,
2015.- 154 c.

7. TEPEYEHb OCHOBHOH ¥ JONOJHHUTEJIBHON JINTEPATYPHI,

HEOBXOJAUMOIi 1JIS1 OCBOEHUS JUCHMILIAHBI

Buo Konuuecmeo
No Haumenosanie u3oanus 3(;;_ Ikzemniaapoe | Obecneuen-
6 Hocmb,
MUA\ Gubnuomere, | (3x3./ uen.)
mT.
1 2 3 4 5
OcHoBHas iMTeparypa
1 I'manka, H. JI. OOGmmast xumus : y49eOHUK TSI JIk, JIP, 101 1
OakanaspoB / H. JI. I'munka. - 19-e uzn., nepepad. u cP
not. - M. : FOpaiir, 2014. - 900 c. - (bakanasp.
bazoBelit kypc).
2 AxmeroB H.C. O0miast u Heopranudeckast XUMHS: JIx, JIP, 15 0,75
yuebnuk ans By30B/H.C. AxmeroB. — M.: Briciias cP
mkoia, 2009. — 743 c.
3 Koposun, H. B. OGmiast xumus : yaeOHUK ISl By30B / HKéi)IP’ 14 0,75

H. B. KopogwuH. - 9-¢ u3n., mepepad. . - M. : Beicias
mkona, 2007. - 556 c.

JlonoJIHuTeIbHAS JIUTEPATYypa

4 JIuaun, P. A. Xumudeckue cBoicTBa Heopranmueckux | JIk CP 10 0,5
BellecTB : yuel. mocobue ans By3oB / P. A. Jlunun, B.
A. Momnouxo, JI. JI. AunpeeBa. - 5-€ u3l., CTEpEOTHIL. -
M. : KonocC, 2008. — 408 c.

5 Boskos, H. U. Xumus: yuebHoe nocobue amst Byso / | JIk CP 10 0,5
H. U. Bonkos, M. A. Menuxosa. - M. : U3narenbckuit
neHTp «Akagemusi», 2007. - 336 c.

6 3a7aun U yIpaKHEHHUs 110 O0IIeH XUMHH : yueO. CpP 5 0,25
nocobue ju1s By30B /ITox pen. H. B. KopoBuHa. - 4-¢
u3 1., nepepad. - M.: Bricimas mkona, 2008. - 255 ¢
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C%2E%20%D0%90%2E
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK_PRINT&P21DBN=BOOK&S21STN=1&S21REF=&S21FMT=FULLW_print&C21COM=S&S21CNR=500&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%20%D0%9B.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D0%BD%2C%20%D0%9D%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B8%D0%B4%D0%B8%D0%BD%2C%20%D0%A0%2E%20%D0%90%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%BE%D0%BB%D0%BA%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%98%2E

ZaitiieB O.C. Xumus: yueoHoe mocooue / O.C. 3aiiieB.
— M.: Akanemus, 2008. — 544 c.

JIx, JIP,
CP

0,25

I'munka, H. JI. 3agaum u ynpakxueHus 1o oomeit
xumun [Teker] : yueOHO-pakTHUEecKoe mocooue / H.
JI. Tnunka; I[lox pen. B. A. Ilonkosa. - 14-e u3zz. - M.
: FOpaiir, 2015. - 236 c.

CP

20

Mertamisl : yue6Hoe mocooue / T. A. Jlorckas, M. A.

Bapnansiu [u ap.]. - bparck : bpIl'Y, 2008. - 65 c.
http://ecat.brstu.ru/catalog/yY4ebHble %201%20y4ebHo-
MeToanyeckune%20nocobus/Xummusa/OoHckas %20T.A.%20MeTann
bl.Y4ye6.nocobume.2008.pdf

JIx, JIP,
CP

80+ 1(DP)

10

Xumus: 1abopatopHbli mpakTukyMm / M. A. Bapnansa
[u np.]. - Bparck: bpI'Y, 2010. - 76 c.
http://ecat.brstu.ru/catalog/Y4ye6Hble %201 %20y4ebHo-

MeToanyeckune%20nocobus/Xumusa/BapaansaH%20M.A. Xumus.J1a
0opaTopHbIN%20npakTukym.2010.pdf

JIP, CP

202+ 1(DP)

11

Pycuna O.b. Xumus. Metoauyeckue ykazaHus 1Jis
MOATOTOBKU CTY/IE€HTOB K TEKYIIEMY U UTOTOBOMY
koutpoio / O.b. Pycuna. — Bparck: bpl'Y, 2011. —

155c.

http://ecat.brstu.ru/catalog/yY4e6Hble %201%20y4ebHo-
MeToanyeckune%20nocobus/Xummnsa/Pycnia%200.5.%20Xumus.
%20MeToanyeckme%20yka3zaHma%200n89%20noarotokn%20«k%
20TekyieMy%201%20utorosomy%20koHTponto(TecTs!).201 1. pdf

JIk, JIP,
CP

80+ 1(P)

12

Bappansa, M. A. Xumusi: 1a00paTOpHBI MPaKTUKYM
JUIS TEXHUYECKUX HAIPaBJICHUI OATOTOBKU
akajemMuueckoro Oakanaspuata / M. A. Bapnausu, C.
®. Jlanuna. - bparck : bpI'Y, 2015. - 154 c.
.http://ecat.brstu.ru/catalog/y4ebHble%201%20y4ebHo-

meToanyeckune%20nocobus/Xummns/Bapaanan%20M.A.%20Xvmua.J1a6.
%20npakTnkym.2015.pdf

JIP

48+ 1(DP)
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http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK_PRINT&P21DBN=BOOK&S21STN=1&S21REF=&S21FMT=FULLW_print&C21COM=S&S21CNR=500&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%20%D0%9B.
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Металлы.Учеб.пособие.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Металлы.Учеб.пособие.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Металлы.Учеб.пособие.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.Химия.Лабораторный%20практикум.2010.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.Химия.Лабораторный%20практикум.2010.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.Химия.Лабораторный%20практикум.2010.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C%2E%20%D0%90%2E
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.%20Химия.Лаб.%20практикум.2015.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.%20Химия.Лаб.%20практикум.2015.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.%20Химия.Лаб.%20практикум.2015.pdf

8. NEPEYEHD PECYPCOB NHPOPMAILIMOHHO -
TEJEKOMMYHUKAIIMOHHOMN CETH «MHTEPHET» HEOBXOJINUMBIX
AJIsSI OCBOEHUS JUCHUIIJINHBI

1. DnexkTpoHHBIN KaTanor oudbnuorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN
=BOOK&P21DBN=BOOK&S21CNR=&7211D=

2. DOnextponHas 6ubnuorexa bpl'V http://ecat.brstu.ru/catalog/Yue6unie%201%20
yuebHo-MeTonndeckne%20mnocobus/Xumus

3. DiekTpoHHO-OMONMOTEYHAasT cHUcTeMa «YHHUBEpPCHTETCKas Oubiaumorexka onliney
http://biblioclub.ru/

4. DnekTpoHHO-OHOJIMOTEUHAS cucrema «3maTenbCcTBO «JTanb»
http://e.lanbook.com/

5. Hudpopmammonnas cucrema «EamHOEe OKHO JoCTyma K 00pa3oBaTeIbHBIM
pecypcamy http://window.edu.ru/

6. Hayunas snexrponnas o6ubnuoreka eLIBRARY.RU http://elibrary.ru/

7. VYuumepcuterckas wuHpopmanumonnas cucrema POCCUA (YUC POCCUA)
http://uisrussia.msu.ru/

8. Xwumuueckas uHpopmanuonHas cetb Poccun http://www.chemnet.ru/

9. Caiit o xumuu XuMuK.ru http://www.xumuk.ru/

10. OOpa3oBaTelbHBIN pecypc Mo XUMUHM «AnxuMuk» http://www.alhimik.ru/

11. ExeMecs4HBIH HAayYHO-TIOMYJISIPHBIH KypHaI «Xumus u Kuzub»
http://www.hij.ru/

9. METOJIMYECKUE YKA3AHUSI JJISI OBYYAIOLIUXCS MO OCBOEHMIO
JUCHUTIIMHBI

PabGora oOywarommxcs HaJg KypcoM XMMHH CIaraeTcss W3 CISAYIOMUX JJIEMEHTOB:
CaMOCTOSITENIbHOE M3yYyeHUE MaTepuana Mo Yy4yeOHHKaM | y4eOHBIM IOCOOHUSM, BBIMOJTHEHHE
KOHTPOJIBHOH pabOThl, TPOXOXKJACHWE TEKYIIET0 KOHTPOJIsA, J1ab0paTOPHOTO MPAKTHKYMA,
MOCEIICHUS JIEKINI, MHIUBUIYAIbHBIX U TPYIIIOBBIX KOHCYJIbTAllUH, TPOMEKYTOUHON aTTeCTALMU
- DK3aMEHa.

[Ipuctynas K M3Y4YEHUIO NUCHUIUIMHBI, HEOOXOAUMO, MPEXKAE BCETO O3HAKOMHUTHCS C €ro
COJIEpKAaHUEM TI0 TEMaTUYECKOMY IUIaHy, OOBbEMOM KaXKIO0M TEeMbl M IOCJIEeI0BATEIbHOCTHIO
CoZepKaIMXCs B HEM BOIPOCOB. M3yuars Kypc cieayer mo oTaelbHbIM TeMaM. [Ipu mepsom
YTEHUU CIIEJIyeT MOJIYYHTh OO0IIee MpeACTaBIeHHe 00 M3Yy4aeMbIX BOMPOCAX, & TAKKE OTMEYaTe
TPYJIHbIE U HESICHBIE MECTA. 3aTE€M MEPEXOUTH K JIETATbHOMY U3yUYEHHUIO MaTepuaa.

Heo6xomuMo yCBOUTH BCe TEOPETHUECKHUE TTOTOKEHUS, MAaTEMaTHYECKUE 3aBUCUMOCTH U MX
BBIBOJIBI, @ TAK)KE€ NPUHLMUIBI COCTABICHUS YPAaBHEHUW. BHUKHYTH B CYIIHOCTH TOTO WJIM MHOIO
Bompoca. M3ydeHwe Bompoca Ha YpPOBHE CYIIHOCTHM, a HE Ha YPOBHE OTAEIBbHBIX SBJICHHUI
croco6cTByeT Oosee rTy0OKOMy U TPOYHOMY YCBOEHHUIO MaTepuana.

Jlekuu - BBIpa)XarOT OCHOBHOE COAEPKAaHUE 3HAHUM M3y4aeMbIX AUCUUIUINH, OPraHU3yIOT
dbopMupoBaHUE 3HAHHWI B CHUCTEMY, YCTAHABIMBAIOT CBSI3b CO BCEMH BHAAMU Y4eOHOUl palOTHI.
Jlekuuy 4MTarOTCS MO OCHOBHBIM pasnesiaM Kypca xuMus. [Ipu 3TOM JneTanbHO paccMaTpUBAKOTCA
HEJOCTAaTOYHO MOJIHO OCBEIICHHBIE B y4eOHOW M y4yeOHO-METOIUYECKOW JUTepaType MOHATUS U
3aKOHOMEPHOCTH, COCTABJISIOIINE TEOPETUUECKHE OCHOBBI TUCITUTIIIMHBI «XUMHS».

Memoouxa padomot ¢ 1eKYUOHHBIM MAMEPUATIOM

1. OGs3aTeNbHBIM YCIIOBUEM SIBIISIETCS TIOCEIIEHUE BCEX JICKIIMM U KOHCTIEKTUPOBAHHUE
M3J1araeMoro Marepuaia.

2. YCBOCHHE U 3aKpEIUICHHE MaTEPHUAJIOB JICKIIMH HEOOXOMMO IIPOBOINUTE B TIEPBBIC JTHH
nocie e€ MPOoCIyIIUBaHuUs, TaK KaKk 3TO MOTpeOyeT HAMMEHBIIINX 3aTpaT BPEMEHU Ha U3yueHUE
JTAHHOM TEMBI.

3. BHavane HEOOXOAMMO H3yYUTh KOHCIIEKT JEKIUH, CXEMbl U PUCYHKH, NMPHUBEAEHHBIC B
HéM. [Ipy HEOOXOIUMOCTH ClemayeT OOpaTUTHCS K PEKOMEHJIOBAHHOW JUTEpaType W JOTOJHHUTH
JICKIITMOHHBIE CBEIACHUS.

4. B 3aximr04eHNe MBICTIEHHO TIPOpaboTaTh OTBETHI HA BOMPOCHI IIJIaHA JICKITUH.
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5. B ciyuae npomycka JeKIMy u3ydeHre MaTepralia 1 MoJroToBKy pedepara 1o reMe
JICKIIMH IPOBOIUTH IO PEKOMEHI0BAaHHOH JuTeparype. [Ipu 3ToM 3HaYUTEIbHO YBEIUYHBACTCS
BpEMs CaMOIIOJITOTOBKH.

6. IIoBTOpHO BO3BPATUTHCS K MaTepUaliaM JIEKIIUU HEOOXOJUMO:

- TIPH TIOATOTOBKE K MTOrOBOMY 3aHSITHUIO; IPU MOJATOTOBKE K UTOTOBOMY KOHTPOINIIO (IIPU ITOM
HEOOX0AMMO 00paTHTh BHUMAHKE Ha 00bEM KOHTPOJIBHBIX BOTIPOCOB).

JIaGopaTopHblil NMPaKTUKyM BKJIKOYaeT B ceOs jgabopaTopHble pabOThl [0 OCHOBHBIM Te€MaM
Kypca XHMMHS W HaNpaBleH Ha YIIyOJEeHHOE HW3yYeHHE TEOPETHYECKOro MaTepuala M Ha
nproOpeTeHne YMEHHUs, HABBIKOB M OIbITAa IIPOBEACHUS HKCIEPUMEHTA, aHalIU3a U 00pabOTKU ero
pE3yJIbTAaTOB.

IIpy mNOArOTOBKE K BBHINOJIHEHUIO JIAOOPAaTOPHBIX PAOOT HCHOJIB3YIOTCA METOANYECKHE
yKa3aHHUs, B KOTOPHIX ONHCAHBI METOABl HCCJIEIOBAHUSA, YCIOBHS IPOBEACHUS OIBITOB U
c(hopMyIHPOBaHbl BOIPOCHI U 3aJjaHUs K J1a00OpaTOpHBIM paboTaMm.

C uenpio OIGHKM YPOBHS OCBOGHHMsS MarepHaja Mo KaxaoW JsabopaTopHoil pabote
COCTaBJIIETCS OTUET, HA OCHOBAHUU KOTOPOT'O MIPOBOJUTCSA 3alIUTa JJAOOPATOPHON PabOTHI.

JIaGopatopHbie pabOTHI MPOBOAATCS B CIEHUATU3MPOBAHHBIX J1a0OpaTOpUAX, CHAOKEHHBIX
HE00XOJUMBIM O0OPYJIOBaHUEM U XMMHYECKOH mocymoil. Jlias akTHBHM3alMU MPOLECCa OCBOCHMS
PHUEMOB JTAOOPAaTOPHOTO IKCIIEPUMEHTA CTYACHTHI KOOTIEPUPYIOTCSL B TPYMIIBI IO 2-3 YeIoBeKa, YTo
HO3BOJISIET KOJJIEKTUBHO 00CYKJaTh €ro pe3ysbTaThl U (HOpMYIHMPOBATh BBIBOIBI.

CamocrosaTenbHas paboTa MPOBOJUTCS C IENBI0 YIIIYOJCHHUS W 3aKpPEIUICHUS TONTYYEHHBIX B
XO0JIe ayJUTOPHBIX 3aHATHHA 3HAHUM U NPHOOPETEHUs HABBIKOB MCIOJIb30BAHUS PEKOMEH]yEeMOM
JUTEPaTyphl, HABBIKOB HAy4YHOTrO HccienoBaHus. CamocTosTenbHas padoTa BKIIOYAET pEIICHUE
3ajjay pacueTHOro XapakTepa, MOATOTOBKY M 3aBepllieHue OQopMiIeHHs J1a0opaTOpHBIX padoT,
MOJTOTOBKY K KOHTPOJIBHBIM MEpOTPHUSATHSIM, TOCEIIEHHE KOHCYJIbTAIMi, N3y4YeHHEe OCHOBHOTO H
JIOTMIOJIHUTEIBHOIO MaTepHaja o yueOHuKaM U ocoOusiM, paboTy Ha KOMIIbIOTEpE U B OUOIMOTEKE,
9K3aMeHy | T.II.

JIrobass  ¢opmMa camMOCTOATENIbHOM  pabOThl  CTyAEHTAa HAuMHAETCA C  U3YyYeHHs
COOTBETCTBYIOIIIEH JUTEpaTypbl.  YMeHHE pabdoTaTh C JUTEPaTypoill O3HA4YaeT HAYYUTHCS
OCMBICJICHHO TI0Jb30BaThCsl MCTOUYHUKAaMHM. CyIIecTByeT HECKOJIbKO METOI0B paboThl ¢
JIUTEPATYpPOI.

OnvH W3 HUX - CaMbli U3BECTHBII - METOJ IOBTOPEHMS IPOYMTAHHBIA TEKCT MOXKHO
3ay4uTh Hau3ycTh. [IpocTOE IOBTOpEHNE BO3ACHCTBYET HA MaMATh MEXaHUYECKH U TIOBEPXHOCTHO.
[Tonmy4yeHHbIE TAaKUM IyTEM CBEIECHUS JIETKO 3a0BIBAIOTCS.

HaubGonee »>@@exTuBHbII MeTOA - METOJ KOJIMPOBAHUSA: IPOUYUTAHHBIA TEKCT HYXKHO
HOJBEPrHYTh OOJIbLIEH, YeM MpocToe 3aydnBaHue, o0paboTke. UToObI OCHOBaTEIbHO 00pabOTaTh
UHPOPMALIMIO U 3aKOAUPOBATh €€ IS XPaHEHHWs, BAKHO NMPOBECTH LEJBIA Pl MBICIUTEIBHBIX
onepauuii: MPOKOMMEHTHUPOBAaTh HOBBIE JAaHHbIC, OLEHUTh WX 3HAUY€HHUE; IOCTABUTh BOIPOCHI;
COITOCTaBUTH MOJIYUYECHHBIE CBEACHUS C paHEe NU3BECTHBIMH.

K xaxngoii Teme y4yeOHOW IUCHMIUIMHBI NOJO0paHa OCHOBHAas M JIOTOJHUTENIbHAS
nuteparypa (cm Tabm.).

Tab6muma.
Pexomennaruu mo pabote ¢ JIuTepaTypoi
Ne, HazBaHHWE TEMBI TUCIUTUTAHBI Pexomenyemas mutepaTypa dopma
OTYETHOCTHU
1.Ctpoenue BemecTBa. 11/ ctp. 36-175 3amura JIP,
/2/ ctp. 5-107 YCTHBIN
/3/ ctp. 17-65 orpoc
/5/ ctp. 4-44; 128-147
/6/ cTp. 6-56
/7/ ctp. 5-91
/8/ ctp. 35-42; 107-115

14



2.0CHOBHBIC TOHATUS XUMUYecKow | /1/ cTp. 223-248 3amura JIP,
TEPMOJMHAMUKHU. 2/ etp. 175-197 YCTHBIN

/3/ ctp. 115-142 ompoc

/5/ ctp. 45-61
/6/ cTp. 57-91
/7/ c1p.92-156
/8/ cTp. 54-65

3. Xumuueckast KHHeTUKa 1 katanus. | /1/ ctp. 249-288 zamura JIP,
/2/ B cTp. 197-225 YCTHBIN
/3/ ctp. 148-203 orpoc

/5/ cTp.62-83
/6/ ctp. 92-124
/7/ ctp. 157-219
/8/ ctp. 66-88

4. PactBopsl. JlucniepcHbie cuctemsl. | /1/ctp. 287-374; 675-747 samura JIP,
12/ ctp. 139-149; 225-227 YCTHBIN
/3/ cTp. 204-251 ompoc

/5/ ctp. 84-127

/6/ cTp. 125-151

/7] ctp. 220-318; 431-482

/8/ ctp. 43-53; 89-119; 186-200

5.OKUCIUTEILHO- /1/ cTp. 375-402 3amura JIP,
BOCCTAHOBUTEIIbHBIE  peaknuuu | | /2/ ctp. 234-247 YCTHBIN
3JIEKTPOXUMHYECKHUE TIPOIIESCCHI. /3/ cTp. 251-340 onpoc

/6/ ctp. 152-173
/7/ cTp. 319-373
/8/ ctp. 131-146

6. XuMUsi METAJUIOB /1/ ctp. 769-879 3amuta JIP,
2/ ctp. 279; 488-537; 546-697 YCTHBIN
/3/ ctp. 341-381 OTIpoC

/4/ ctp. 12-73; 286-465
/6/ ctp. 191-199
/8/ ctp. 201-220

7. Xumus KomriekcHbIX | /1/ ctp. 403-430 sammra JIP,
COEIMHEHUN 12/ ctp. 107-113; 546-697 YCTHBIN
/3/ ctp. 71-81 orpoc

14/ ctp. 412-464
/7/ ctp. 374-430
/8/ ctp. 147-158

N3zyuenne nureparypsl TpeOyeT BeleHUs pabourx 3anuceil. 3amucu B TOH WM UHOM (opme
HE TOJBKO CIOCOOCTBYIOT NMOHHMMAaHHUIO U YCBOECHHIO M3y4aeMOro MaTepHajia, HO U IOMOTaioT
BbIpa0aThIBaTh HABBIKH SICHOTO U3J0XKEHHUS B MUCBMEHHOH (hopMe TeX WIIM MHBIX TEOPETUYECKHUX
BOIIPOCOB.

OnHOM M3 OCHOBHBIX (POpPM 3amMcu sBISETCS KOHCHEKT. KOHCHEKT — cioXKHas 3amuch
COJIepKAaHUsI HMCXOJHOTO TEKCTa, BKIIOUalomias B ceds 3aMMCTBOBaHMA (LUTaThl) HauOolee
IpUMEYaTeNIbHBIX MECT B COUETAaHUU C IJIJAHOM MCTOYHHKA, a TAKXKE CXKAThI aHAJIU3 3alHCAHHOTO
MaTepHaia U BbIBOJBI 10 HEMY.
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Memoouueckue pekomenoauuu no coOCMaeieHuI) KOHCneKma

Kuury mnenecoo0pa3HO MPOCMOTPETH, O3HAKOMHUTHCA C OIJIaBJICHUEM M Hay4HO-
CIPAaBOYHBIM aMIlapaTOM, IMPOYNUTATh AHHOTALMIO M IPEIUCIOBHE, a TAKXKE €€ MPOJUCTATh,
paccMOTpeTh WUIIOCTpPAllMM, TaOMUIbl, AUarpaMMbl, MPUIOXKEHHA. Takoe MOBEPXHOCTHOE
IPOYTEHHE IO3BOJIUT Yy3HaTh, KakUe TIJIaBbl CIEIyeT M3Y4UThb Oojiee BHUMATEIbHO, a KaKHe
POYUTATH OBICTPO.

IenecooOpa3Ho 3anuchIBaTh HOMEpa CTPaHUL], KOTOpbIE MPUBIEKIN BHUMaHue. [To3xe
CJIEZIyeT BO3BPATUTHCS K HUM, IIEpEUNTATh WK NIepenucaTh HyKHYI0 nHpopMmaruio. dusndeckoe
JieicTBUE 10 3aIMChIBAHUIO TOMOTaeT IPOYHO 3AJI0KUTh TaHHYI0 HHPOPMALIUIO B «OaHK MaMATH.

[Tpu oopmiteHnn KOHCIIEKTa HEOOXOAMMO CTPEMHUTHCS K EMKOCTH KaXJIOTO MPETIOKCHHS,
JKEJIaTeIbHO ITPUBOIUTD HE TOJIBKO TE3UCHBIE IIOJIOKEHUS, HO U UX JI0Ka3arenbcTBa. MbICIu aBTOpa
KHUTH CIEAYyeT W3JlaraTb KpaTKo, 3a00TsACh O CTWJIE M BBIPA3UTENBHOCTH HamucaHHoro. Yucio
JIONIOJIHUTEIbHBIX 3JEMEHTOB KOHCIEKTa JIOJDKHO OBbITh JIOTMYECKH OOOCHOBAaHHBIM, 3aIlMCU
JIOJKHBI  pACOpPENeNIATbCA B ONPEACIICHHOM IOCJIEA0BATEIbHOCTH, OTBEYAKOLIEH JIOTMYECKOU
CTPYKTYp€ U3ydaemMoro marepuaia. s yToyHeHUs U ONOJIHEHUs] HEOOXOAUMO OCTABIIATH MOJIS.

Jlnist mpoBepKU X0/1a M KayecTBa (POPMUPOBAHUS KOMIETEHIMA, CTUMYIUPOBAHHS y4eOHOM
paboThl MPOBOAMUTCS TEKYyIIMH KOHTpPOJdb 3HaHWMH oOydaromuxcsi. OH  oOecrieuuBaercs
pELIEH3UPOBAaHUEM OTYETOB IO JIAOOPATOPHBIM paboTaM, MPOBEPKOI KOHCIIEKTOB JIEKIIUN, YCTHBIM
OIPOCOM Ha ayJUTOPHBIX 3aHATUAX. /I MpoBeNeHUs TEKYLLEro KOHTPOJIS HCIIOJIB3YIOTCS TaKkKe
TECTOBbIE TEXHOJIOIMH. TeCTOBBIM KOHTPOJIb IPOBOJUTCS B JUCIUIEWHBIX KJIaccaX Ha KOMIbIOTEpax
u B OnaHkoBOM Buje. Pe3ynbTaThl TeCTMPOBAHHS OLEHMBAIOTCA 10 OaJbHOW CHUCTEME M 3aTeM
YUUTBIBAIOTCS MPH TEKYIIEH U TPOMEKYTOUHOM aTTECTAIMH 00yJaroIINuXCs

IIpoMexyrouHas aTrecrauus NpeJHA3HA4YEeHA I OIPENEICHMsI YPOBHS OCBOCHMS BCErO
o0bema yueOHOW nucuuIUIMHBL. IIpomexyTouHas arrecTanusi N0 AUCHUIUIMHE «XHUMHS» MOXKET
OpOBOJIUTHCA, Kak B ¢opme cobecepoBaHMus IO HK3aMEHALIMOHHBIM BOIpOCaM, TaK U C
HCIIOJIb30BaHUEM TECTOBBIX TEXHOJIOTUH.

[lonroroBka K MNPOMEXYTOYHOM AaTTECTAllMM HAYMHACTCA C IIEPBOrO  3aHATHS 11O
JUCIUTUTMHE, Ha KOTOPOM IPEenojaBaTeb 3HAKOMUT 00yJaroIUuXcsi ¢ OCHOBHBIMHU TPEOOBAaHHUSIMHU K
TEKyIIed M UTOrOBOHM arrecrauuu. BakHO ¢ caMoro Havana IUIAaHOMEPHO OCBauBaTb MaTepuall,
npopalaTeiBaTh COOTBETCTBYIOIIME TEOPETUUYECKHME W MPAKTHUECKUE pa3A€iabl AUCLMILIUHBI,
(buKCUpyst HEesICHBIE MOMEHTBI [T X 00CYX/I€HHUS Ha IUIAaHOBON KOHCYJIbTALUH.

Jlexuuu, 1a00paTOpHbIE M KOHTPOJIbHBIE PaOOTHI ABJSIOTCS BaXKHBIMU dTallaMH MOATOTOBKH,
MOCKOJIbKY OOy4aromuicss UMeeT BO3MOXKHOCTh OLIEHUTh YPOBEHb COOCTBEHHBIX 3HAaHUM U
CBOEBPEMEHHO BOCIIOJIHUTH UMEIOLTHECS TPOOebI

9.1. MeToanyeckue yKazaHus JJisl 00y4aIOLIMXCS 10 BHINOJTHEHHIO JIA00PAaTOPHBIX padoT

JlabopaTopnasi paGora Nel . U3yueHne OCHOBHBIX KJIACCOB HEOPraHU4eCKUX
COEIMHEeHHI.

[{enb pabOTHI: MOTYYEHUE OKCHIOB, KUCIOT, OCHOBAHUI U COJIeH U H3yYeHUE UX XUMHUYECKUX
CBOMCTB, TEHETUYECKOM CBSI3U MEXY KJIACCaMU HEOPTaHUYECKUX COEAUHECHUMN.

3amaHue:
. [lomyyeHue 0CHOBHOT'O, KUCJIOTHOTO OKCUJIOB, KUCITOTHI;

1
2. [Tomyuenue cpeaneit conu;

3. 3y4yeHue B3aUMOICHCTBHSI OCHOBHOI'O OKCH/JIA C BOJIOM;
4. TlonmydeHnue TUIPOKCUIOB KOOAThTa U XpOMa,

5. M3ydeHune cBOMCTB OCHOBHOIO U aM(pOTEPHOTO OKCH/IOB,;
6. 3yuenue B3auMOICUCTBUS COJIEH ¢ MeTaIaMu;

7. I3yueHne B3auMOIEUCTBUS KUCIIOTHI C COJBIO;

8. 3yueHue B3aMOIECTBUS KUCIIOTHI CO IMIENOYbIO;

9. [Momyuenune KUCION COJH,

10. [Tonyuenne OCHOBHOM COJIH.

16



IopsiioK BBIDOJIHEHUS:

JIaboparopHyro paboOTy cleyeT Ha4MHATh TOJIBKO MOCIIE U3YYCHUS TEOPETHUYECKUX CBEICHUMN

¥ TIIATEIBHOM MPOpabOTKH METOIUKH ITPOBEICHHS JIAOOPATOPHOTO 3KCIIEPUMEHTA.
JIaGopatopHast paboTa COCTOUT U3 CIEAYIOIINX 3TAIOB:

- 00cyxeHne 1abopaTopHOi pabOTHI M MOTyYEHHE AOIYCKA /ISl BHIIOTHEHHS;

- BBITIOJIHEHUE PabOTHI;

- 00paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX, OQOPMIICHUE OTYETA;

- 3amuTa JIabopaTopHO PaboTHI

dopma OTYETHOCTH:

Pe3ynbTarhl J1aOOpaTOPHOro 3KCHEPUMEHTa O(POPMIIIOTCS B BHAe oTdera. OTYeT IOJDKEH
BKIIIOYATh: ATy BBIMOJHEHUS pabOThI, TOJHOE Ha3BaHUE pPAaOOTHI; Iedh PabOTHI; OCHOBHBIE

TECOPCTUUCCKHUE CBCACHUA; OKCICPUMCHTAJIBHYIO 4YaCTb C OIIMCAHUE BBIIIOJIHACMBIX OIIBITO

B’

HAOJIIOJIaEMBIX  SIBJICHUN, YpaBHEHHS NPOBEACHHBIX XMMMUYECKHUX pEaKUui; BBIBOJBI IO

nabopaTopHoi paboTe.

3ajaHus JUIs CaMOCTOSITEJIbHONW PabOThI:
1. Tlouemy B ombITe 1 JIaKMyC U3MEHUI OKpacKy?
2. Kakumu cBoiictBamu obnamaet okcua meau (11)?
3. ITouemy runpoxcun xpoma (111) pactBopsiercst 1 B Kuci0Te, U B MENOUH?
4. Ilpu B3aUMOJEHCTBUY KaKUX BEILECTB MPOTEKACT PeaKls HeHTpanu3auuu?

5. Ilpn kakux ycnoBusix oOpasyrorcs kucibsle coynu? Ilpu kakux ycnoBuUsiX 00pa3yroTcs

OCHOBHEIE cOJIn?

PexomeHnaimy no BhIMOJHEHHUIO 3aJIaHHI U MIOATOTOBKE K JIA00OPaTOPHOI paboTe

JIJ1st yCHeTHOTO BIOJIHEHHS! U 3aIIUTHI Ta00PaTOPHBIX PadOT PEKOMEHTyeTCsI
CHCTEMATHYECKH TOTOBUTHCS K KXKJIOMY 3aHSITHIO IO CICIYIOIICH cXeMe:
a) M3Yy4YUTh TCOPETUICCKUI MaTepUasl B KOHCIIEKTE JICKITHI U yIeOHBIX MTOCOOUSX;
0) IO3HAKOMUTBCS CO CBOMCTBAMH PEareHTOB, MPOYKTOB PEAKIHI; XUMUICCKOHN MTOCYI0H U
000pyI0BaHHEM; METOJUKAMH MPOBE/ICHUS OMBITOB U TEXHUKOM 0€3011aCHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POPMY J1a00paTOPHOTO OTYETA;
T') OTBETHTHh Ha KOHTPOJIBHBIE BOITPOCHI JIIS TOTyCKa K padoTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEPEUeHb BOIIPOCOB IS 3alUTHI JTA00PATOPHOMA
paboTHL.

OcHoBHast TuTepaTypa
1. T'nunka, H. JI. O6mas xumus : yueGuuk st 6akanaspos / H. JI. Tnunka. - 19-e usn., nepepal. u
Jott. - M. : IOpaiir, 2014. - 900 c. - (bakanasp. ba3oBblii Kypc).

2. AxwmeroB H.C. O6uas u Heoprannueckast XuMusi: yaeoHuk 11 By308/H.C. AxmeroB. — M.

Bricmiag mkomna, 2009. — 743 c.
JlononHurenpHas IuTeparypa
3. Bappansa, M. A. Xumus: 1abopaTOpHBIN MPAKTUKYM JJIsl TEXHHYECKUX HarpaBJICHHUIH
HOJrOTOBKU akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpI'VY, 2015. - 154 c.
4. Xwumus: nabopatopHslii npaktukym / M. A. Bapnanss [u np.]. - Bparck: bpI'Y, 2010. - 76

KOHTponbHbIE BONIPOCHI /111 CAMOIPOBEPKU

1. Kakas cBsI3b CyIIIECTBYET:
a) MEX/y OCHOBaHUEM M KHCIIOTOM;
0) OCHOBHBIM OKCHJOM U OCHOBAaHHUEM;
B) METAJUIOM ¥ OCHOBHBIM OKCHJOM;
I') KUCJIIOTHBIM OKCHJIOM U KHCJIOTOIA;
71) OCHOBHBIM OKCHJIOM U KMCIIOTHBIM OKCHJIOM?

2. Kakue mpoayKThl MOYKHO TIOTYYHTh IPU ACHCTBUH CEPHOU KHCIIOTHI:
a) Ha XJIOpUJ] HaTPUs;

C.
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0) cynbdat HaTpUs?
3. Kakue mpomykThl oOpasyroTcst mpu B3aumojeictBuu ruapokcuna meau (II) ¢ 1 monem
A30THOM KUCJIOTHI? HanuinTe ypaBHEHHE pPEAKIIUH.
4. Hazosute conu NaHSO,4, MgOHNO3, CaCls,.
5. Kakue nmpoyKTbl MOYKHO MOJYYHUTh [P IEHCTBUU CEPHOM KHCIOTHI:
a) Ha opTodocdar KaabIus;
0) cynbdat HaTpUsI?
Hanumnre ypaBHeHUs peaknuii.

JlaGoparopHas padora Ne2 . OnpenesieHue MOJIIPHOM MacChl IKBUBAJIEHTA MeTaJLIa.
Ilenb pabGoThl: O3HAKOMJICHHE C TIOHSTHEM OKBUBAJICHTA BEIIECTBA U HKCIEPUMEHTaJIbHOE

OMMpCACIICHUC JSKBUBAJICHTA LHWHKA 110 0613eMy BBLACIMBIICTOCA BOJOpOJa B pCaKUOHUH C€ro
pacTBOpPCHUS B M30BITKE KHUCIOTHI

3ajaHue:
1. Onpenenuts 00bEM BOJIOPOAA, BBIIEIUBIIETOCS IIPU B3aUMOIEHCTBUN [IUHKA C KUCIOTON

2HCI+Zn=2ZnCl,+H,?1
U pacCYUTATh MOJIIPHYIO MAacCy SKBUBAJIEHTA MAcChl LIUHKA;

ITopsI0K BBINOJIHEHUSA:
JIaGoparopHyto paboOTy cielyeT HaYMHATh TOJIBKO MOCJE U3YYEHHUs TEOPETHUECKUX CBEJICHUMN
U TIIATEIbHOH MPOopabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHasi paboTa COCTOUT U3 CIECAYIOIINX ITAIOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYYEHUE JOIYCKA JIsl BBITIOIHEHUS,
- BBITIOJTHEHUE PaOOTHI;
- 00paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX, 0POPMIICHHE OTYETA;
- 3aIIMTa JJa0opaTOpPHOU PabOThI

dopma 0TYETHOCTH:

PesynbraTel maboparopHOro sKcrepuMeHTa OoGOpPMISIOTCS B BHAe oTdera. OTYET IOKeH
BKJIIOUATh: JaTy BBIMOJNHEHUs pabOThl, TOJHOE Ha3BaHUE pPAaOOTHI; 1edb PabOTHI; OCHOBHBIE
TCOPCTUUCCKHUE CBCACHUSA; OKCICPUMCHTAIbHYIO YaCTb C OIIMCAHUC BBIMOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJIGHWH, YpaBHEHHUS TIPOBEIACHHBIX XHMHUECKHUX pEaKIWi; BBIBOJABI IO
nabopaTopHoO# pabdore.

3agaHus JJIsd CaMOCTOSITEILHON PA0OTHI:

1. JlaliTe onpeneneHne YKBUBaJIEHTA BEIIECTBA.

2. Uto Takoe DKBUBAJIEHTHEIN 00beEM?

3. Kak onpenenuts MOJISIPHYIO MacCy SKBHBAJIEHTA MPOCTOTO BELIECTBA? CIIOKHOTO BellecTBa?

4. Kakasi XuMU9ecKasi peakiiys JSKUT B OCHOBE IKCIIEPUMEHTAIBLHOTO OMPE/ICIICHUS MOJIIPHOU
Macchl DKBUBaJIEHTa IIMHKA?

5. [louemy mpm pacderax MOJISIPHOM MAacChl SKBUBAJICHTA ITMHKA YYUTHIBACTCS 3HAYCHHE
napuuaIbHOTO JaBJieHus Bojopoa Pp?

PexoMeHnaImm mno BBIMOJIHEHUIO 33/IaHUH U MOATOTOBKE K JIa0OpaTOpHOIi paboTe
JI71s1 yCcrienrHOTO BBITIOJTHEHUSI M 3aIIUTHI 1a00paTOPHBIX pabOT PEKOMEHTYEeTCsI
CHUCTEMAaTUYECKU TOTOBUTHCS K KaXKJIOMY 3aHSATHUIO 1O CIEAYIOIIEH CXeMe:
a) U3YYUTh TEOPETUUECCKUI MaTEepHaI B KOHCTIEKTE JICKIIUA U YI€OHBIX MMOCOOMSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMH PEAreHTOB, MPOYKTOB PEAKIIUI; X UMHUECKOM MOCY 101 1
000pyI0BaHNEM; METOIUKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JIoMa MpeABapUTEIHHO MOATOTOBUTE GopMy T1a0OPATOPHOTO OTUETA;
T') OTBETUTh Ha KOHTPOJIBHBIEC BOMIPOCHI IS IOTTyCKa K padboTe;
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1) YCTHO ITOJITOTOBUTH OTBETHI HA MTPUMEPHBIH IepedeHb BONPOCOB IS 3aIUTHI Ja00PaTOPHOM
paboTHI.

OcHoBHast TuTeparypa
1. TI'munka, H. JI. O6mas xumus : yaeOnuk s 6akanaBpos / H. JI. I'munka. - 19-e uzg,.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanaBp. ba3oBslii Kypc).
2. AxwmeroB H.C. Obmas u Heopranuueckast Xumusi: yaeOHuk 1151 By308/H.C. AxmetoB. — M.:
Bricmas mikoina, 2009. — 743 c.

JlononHuTenpHas tuTepaTypa
3. Bapnansn, M. A. XumMusi: 1aG0paTOPHBINA MPAKTHKYM JIJII TEXHUYECKUX HAIPaBJICHUM
MOJATrOTOBKM akageMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'Y, 2015. - 154 c.

KOHTpOIbHBIE BONPOCH! 111 CAMOIPOBEPKU

1. Jlaiite onpeneneHue MOJIsl SKBUBAJIEHTA BELIECTBA.

2. Kak paccuuThIBalOT MOJISIPHBIE MAacChl 3KBUBAJIEHTAa JJIEMEHTA, OKCHAA, OCHOBaHUS,
KHCJOTHI, COJIN?

3. IlpuBeaure mpuUMepbl XUMHUECKUX COEIUHEHHUH C MOJSIPHOW Maccoi, paBHOW MOJISIPHOM
Macce DKBUBAJICHTA.

4. Omnpeznenute Maccy Tpex MoJjel SKBUBAJICHTOB FMIPOKCUIA HATPUSI.

5. Kakme mnpakTtuueckue MeETOJbl ONPEICIICHUs JKBHUBAJEHTA JJIEMEHTA, OSKBUBAJICHTA
CJIOKHOI'O BELIECTBA CYIECTBYIOT?

Jladoparopnasi padora Ne 3. Crpoenme aroma u Ilepuoaumyeckasi cucreMa XMMHYECKHX
asnemenToB /.. MeHnaeseeBa.

[{enb pabOTHI: 3aKPENUTh 3HAHUS O CTPOEHUU aToMa U [leproanueckoil cucreMe XUMUYECKUX
anementoB J[.M. MenzaeneeBa, mpruoOpECTH HABBIKM COCTABICHHS SJIEKTPOHHBIX M TpaduyecKux
(dbopMys1 aTOMOB U HOHOB

3aJlaHuE: CaMOCTOSTEIBHO TOATOTOBUTE OTBETHI CIEAYIOLIME BOIPOCHI.
DneMeHTapHbIe YaCTULbI, 00pa3yIOIIHE aTOM.
KopnyckynspHo-BOIHOBasI IBONCTBEHHOCTD JJIEKTPOHOB.
[Tpunuun HeonpenenenHoctu I'elizendepra.
DneKTpoHHOE 00J1aK0 (aTOMHAast OpOUTaNb). DJIEKTPOHHAS TIIOTHOCTb.
KBaHTOBBIE UnCIa.
[IpyHIMIIBI 2JIEKTPOHHOTO CTPOECHHUS aToMa.
DneKTpOoHHBIE U rpaduyeckue GopMysbl aTOMOB U HOHOB.
BanenTnsle 25ekTpoHbl. CTENEHb OKUCIEHUS. BbICIIas n HU31as CTENEHN OKUCIICHUS.
[leproanueckn M3MEHSIOIIMECS XApAaKTEPUCTUKH aTOMOB: SHEPrus MOHMU3AIMM, CPOACTBO K
INEKTPOHY, JIEKTPOOTPULIATENBHOCTb.
. [lepnonnueckuit 3akon .M. MenneneeBa. [IpnunHa nepruogMYHOCTH W3MEHEHUS CBOMCTB
JJIEMEHTOB.

CoNR~ LN E

[ERY
o

[TopsAI0K BBIMOTHEHHUS:
JIaGopatopHyr paboTy cieayeT HaYMHATh TOJBKO MOCTIe U3YUEHHS TEOPETUICCKUX CBEICHUN
U TIIATeIbHOM NMpopabOoTKU METOAMKH MTPOBEACHUS JJAOOPATOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOHT U3 CICIYIONTUX ITAIOB:
- 00cy>kaeHre 1abopaTopHON pabOTHI U MOJTy4EHHE JI0MYyCKa ISl BBITOJTHEHMS,
- BBIIIOJTHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATBHBIX TaHHBIX, O(pOpMIIEHUE OTYETA;
- 3amIUTa 1JA0OpaTOpPHOU PabOThI
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Popma OTYETHOCTH:

Pe3ynbrarel s1abopaTOpHOro 3KCHepUMeHTa OQOopMIISIIOTCS B BuIe ordeTa. OTuUeT AOKEH
BKIIIOYATh: ATy BBIMIOJNIHEHUs pabOThI, TOJHOE Ha3BaHUE pPAOOTHI; IeJdh pPabOTHI; OCHOBHBIE
TEOPETUYECKHE CBEACHHS; SKCIEPUMEHTAIbHYI0 4YacThb C OIMCAHHME BBIMNOJHIEMBIX OIIBITOB,
HAOJIO/TAaEMBIX  SIBJICHUH, YpaBHEHHUS TPOBEACHHBIX XHMHYECKHX PEaKIUi; BBIBOIABI IO
nabopaTopHoi pabore.

3a/iaHus AJI CaMOCTOSTENIbHON paboThI:
Hcnonb3ys Tabnuity, JaiiTe OTBETHI HA CIIEAYIOLINE BOTIPOCHI:

a) OmpenenuTe CTpOCHHE ATOMHOIO S7pa, MOKKUTE pachpeleseHue 3JIEKTPOHOB IO
SHEPTEeTHYECKUM YPOBHSM U MOIYPOBHSIM JUISL SJIEMEHTA, IOPSIKOBBI HOMEpP KOTOPOTO B
[leproanueckoii cucTeMe XMMHUUECKHUX 3JIEMEHTOB MpUBE/EH B rpade 1.

0) VYkaxuTe KBaHTOBbIE YHCIa (DOPMHUPYIOIIETO SJEKTPOHA Ui DJIEMEHTAa C CHMBOJIOM,
MIPUBEICHHBIM B rpade 2.

B) Ha3zoBuTe aHamoru JIEKTPOHHON CTPYKTYpHI 3JIEMEHTa MO (HOPMHUPYIOMIEMY 3JICKTPOHY,
NpuBeIeHHOH B Tpade 3.

r) KakoBa OKHCIMTETHHO-BOCCTAHOBHUTEIBbHAS CHOCOOHOCTh OTHOCHUTENbHO Bojopona (H)
aTOMOB JJIEMEHTa, yKa3aHHOro B rpade 4 (ans OoTBeTa PEKOMEHAYETCS HCIOJIb30BaTh
Ta01.3.3 u [leproInIecKyro CHCTEMY XUMUYECKHX JIEMECHTOB).

Tabnuua Bapuantsl 3amau

Howmep Howmep Bonpoca

BapHaHTa 1 2 3 4
1 2 Pt 5p°® F
2 54 Fe af? Ba
3 77 Xe 251 La
4 12 Eu 3d* Te
5 23 Ku 6pl Be
6 18 Ti 452 S
7 14 He 5d? Se
8 83 Fr 2p? Mn
9 38 Mn 5F1% Mg
10 56 Am 4d3 Cl
11 89 Re 652 C
12 53 Zr 2p3 Sr
13 86 Ba 3d? Te
14 5 Ce 65t Cr
15 3 Gd 6p° N
16 85 Li 3410 I
17 46 Ca 2p* Y
18 33 U 7s? Hf
19 31 Mo 5f7 Rb
20 20 Po 4d°® Tl
21 50 Na 2p* W
22 17 Nb 351 B
23 21 Ge 3d® K
24 36 Ra 5d* 0]
25 27 Rb ép?t Lu
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PexoMeHmanuy 0o BEIMOJHEHUIO 3aJaHMI U ITOJrOTOBKE K J1a00paTopHOM padboTte

JUist yCHEeNTHOTO BRIIOJIHEHHSI 1 3aIIUTHI Ja00paTOPHBIX padOT PEeKOMEHYeTCs
CHUCTEMAaTUYECKH TOTOBUTHCS K KXKJIOMY 3aHSATHIO 110 CICAYIOMIEH CXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepra B KOHCIIEKTE JIEKIUH U y4eOHBIX TTOCOOUSIX;
0) MO3HAKOMUTBLCS CO CBOMCTBAMHU PEAreHTOB, IMTPOIYKTOB PEAKIIM; XUMHUECKOU TTOCYI0N U
00opyIoBaHNEM; METOIUKAMHU TTPOBEICHUS OIBITOB U TEXHUKOH 0€30MacHOCTH;
B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI [Tl IOMYCKa K paboTe;
J1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN MIEPEUCHb BOIPOCOB JIJIs 3aIIUTHI JJab0paTOpHOI
paboTHI.

HtoroM paboThI SIBISETCS BBHITIOJIHEHHE HHIUBUIYATbHBIX 3aJIaHUHA TEKYIIEro KOHTPOJIA.

OcHoOBHas uTeparypa
1. T'munuka, H. JI. O6muas xumus : yueOuuk mist 6akanaspos / H. JI. Inunka. - 19-e usn., mepepad. u
nor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBslii kypc).
2. AxmeroB H.C. O0mias u Heopranudeckas XxuMusi: yaeoHuk it By30B/H.C. AxmeToB. — M.:
Bricmiag mkona, 2009. — 743 c.

JlonmonHuTenpHas tuTepaTypa
3. Bappansu, M. A. Xumusi: 1a00paTOpHBIN NPAKTUKYM JIJIs1 TEXHUYECKUX HAIIPaBICHUN
MOJTrOTOBKH akageMudeckoro 6akanaBpuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.

KoHTpoibHbIE BONIPOCHI /i1l CAMOIPOBEPKHU

1. Ykaxure CBOMCTBA 3IEMEHTAPHBIX YACTHI], COCTABIISAIONINX aTOM.

2. Beimensiercst WM TIOTJIOMIAETCS  DHEPrUs TPH  TEPEXOJe DJIEKTPOHA C  TPEThEro
SHEPreTHYecKoro ypoBHs (N=3) Ha nepsbiid (N=1).

3. YKaxuTe 4rcao aTOMHBIX OpOHMTAJICH Ha: a) S-TIOypOBHE, 0) p-MoaypoBHE, B) U-moaypOBHE,
r) f-ogypoBHe u onpeaenTuTe MaKCUMAILHOE YKCIIO0 3JIEKTPOHOB Ha KaXKI0M M3 MTOLypPOBHEH.

4. BO3MOXKHO 1T HaJU4Me B aTOME JBYX JJICKTPOHOB C OJMHAKOBBIMH 3HAYCHUSMHU TPEX
KBAHTOBBIX 4Hcel: N, mj u ms. [[puBequTe npumMepsl.

5. Kakue 3HaueHUST MArHUTHOTO KBAaHTOBOTO YHCJIA XapaKTEPU3YIOT COCTOSIHHE P-AJICKTPOHOB
B aTome a3zoTa?

JladopaTopnasi padora Ne 4, Onpenesienue Tena10Boro 3¢ dexra peakunu HedTPAIU3ALNH.

[{enb pabOTHL: MPUOOPETEHNE HABBIKOB KAJIOPUMETPUUECKUX U3MEPEHUM U TEPMOANMHAMUYECKUX
pacyeToB, CBS3aHHBIX C DHEPIE€TUKON XUMUUECKUX PEaKILIMil.

3ajjaHue: ONpesIeNIUTh TEII0BOM 3 (eKT peakiui HeHTpaIu3alui CUIbHON KHCIOThI CHIIBHBIM
OCHOBaHHUEM C HCIIOJIb30BAaHUEM KaJIOPUMETPUUECKON YCTaHOBKU

ITopsI0K BBIMOJIHEHUS:
JIaGopatopHyto paboTy cieayeT HaUMHATh TOJBKO MOCTEe U3YUEHHs] TEOPETUYECKUX CBEICHUN
U TIIATEIHHOM MPOpabOTKH METOAMKH MTPOBEACHHUS JIAOOPATOPHOTO IKCTIEPUMEHTA.
JIaGopatopHasi paboTa COCTOUT U3 CIEAYIOIINX 3TAOB:
- 00cyxxaeHune 1abopaTopHOi pabOTHI U TTOTYYSHHUE TOMYCKa /TSI BBITIOTHEHNS,
- BBITTOJIHEHUE padoThI;
- 00paboTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, OPOpPMIIEHUE OTYETA;
- 3al1UTa J1abOpPaTOPHON PabOTHI
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Popma OTYETHOCTH:

Pe3ynbrarel s1abopaTopHOro 3KCHepuMeHTa oQOpMIIAIOTCS B BuAe ordera. OTYET HOIKEH
BKIIIOYATh: JaTy BBIMOJHEHUs pabOThI, TOJHOE Ha3BaHUE pPAOOTHI; Iedb pPabOTHl; OCHOBHBIE
TEOPETUYECKHE CBEACHHS; SKCIEPUMEHTAIbHYI0 4YacThb C OIMCAHHME BBIMNOJHIEMBIX OIIBITOB,
HAOMIO/TAaEMBIX  SIBJICHUH, YpaBHEHHUS TPOBEACHHBIX XHMHUYCCKHUX PEAKIUi; BBIBOIABI IO
nabopaTopHoi pabore.

3a/iaHus AJI CaMOCTOSTENIbHON paboThI:
1. Kaxkoif 3HaK UMeeT CTaHJapTHast TEIIOTa 00pa30BaHUS:

a) )KMJIKOM BOJIbI; 0) razoo0pa3Hoi Boabl? Kakas U3 yka3aHHBIX BETUYHH OOJIBIIIE 110 AOCOTIOTHOMY

3HaueHuo? OOBACHUTE, oYeMy QH,0 <Q.H,0 .

)

2. YUro noka3bIBaeT SHTANIBNNA? UTO MOKA3BIBAET AH |, 7

3. Kakoii 3HaK MeeT U3MEHEHHE YHTAJIBITMU B CIEAYIOIINUX MPOIIeCccax:
a) CropaHue BOJIOPO/Ia;
0) KOHICHCAIIMS BOASHOTO Tapa;
B) pa3lio’KEHUE BOJIBI HA BOAOPO M KUCIOPOS;
I') 3aMep3aHue BOJIbI?
4. Yka3aTbh ypaBHEHHE peaKkluu, AH° KOTOPOH SBJISETCS SHTANbIIKMEH 00pa30BaHUs BEILIECTBA!
a) CaO,, +CO,,, =CaCO
6) C,, +2Cl,,, =CCl,,;
B) CF,, =Cy, +2Fy,)-
5. Jlnst kakoro BemiecTBa YHTAIBIUS 00pa30BaHMs paBHA HYIIO?
a) H,0,; 6) H,S0,;B) O,;T) O,.

3(x) ?

PexoMeHaanuu o BhIMOJHEHUIO 3aJJaHUI ¥ MOATOTOBKE K JIabopaTOpHOii paboTe

JIJIs yCTIenTHOTO BBITIOTHEHUS U 3aIUTHI JJAOOPATOPHBIX PaOOT PEeKOMEHIYETCs
CUCTEMAaTUYECKU TOTOBUTHCS K KAXKJIOMY 3aHATHIO 110 CIEAYIOIIEH cXxeMe:
a) U3Y4YUTh TCOPETUUECCKUN MaTepUal B KOHCIIEKTE JICKIIMI U Y4€OHBIX TOCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MPOIYKTOB PEAKINI; XUMUYECKOW MOCYAON U
000py1I0BaHNEM; METOIMKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JioMa MpeABapUTEIHHO MOATOTOBUTH (GopMy 1a00OPaTOPHOTO OTUETA;
T') OTBETUTh Ha KOHTPOJIbHBIE BOMIPOCHI JIJIs IOTyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN MIEPEYeHb BOIIPOCOB IS 3alTUTHI JJA00PATOPHOMA
paboTHL.

OcHoBHast TuTepatypa
1. T'nmunka, H. JI. O6mas xumus : yueGuuk st 6akanaspos / H. JI. Tnunka. - 19-e usn., nepepal. u
zortt. - M. : FOpaiir, 2014. - 900 c. - (bakanasp. ba3oBblii kypc).
2. AxwmeroB H.C. O6uas u Heopranuueckast XuMusi: yaeoHuk s By308/H.C. AxmeroB. — M.
Bricmiag mkomna, 2009. — 743 c.

JlonmonHuTenpHas TUTEpaATypa
3. Bappanss, M. A. Xumus: 1a60paTopHbIN MPAKTUKYM JJIs1 TEXHUYECKUX HarpaBJIeHUH
MOJIFOTOBKU akageMuueckoro 6akanaspuara / M. A. Bapnausn, C. @. Jlanuna. - Bparck:
bpl'Y, 2015. - 154 c.
4. Xumus: naboparopHsblil mpaktukyMm / M. A. Bapnausu [u np.]. - Bpatck: bpI'Y, 2010. - 76 c.

KOHTpoJIbHBIE BOOPOCHI LI CaMOIPOBEPKHU
1. Kakue ypaBHeHMs Ha3bIBatoTCs TepMoxumuueckumu? [IpuBeaure npumepsl.
2. Tlpu KaKuX yCIOBHUSX TEIUIOBOW dPPEKT XMMHUIECKON peaKIui YUCICHHO PaBEH H3MEHEHUIO
SHTAIBINN?
3. J1yig KakuX U3MEpPEHUH HCITOJIb3yeTCsl KaJOpUMETpUIecKasl yCTaHOBKA?
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&

Ha uto yka3biBaet 3Hak AH B MPOBEIEHHOM OTMBITE?

5. Tlouemy TerutoBbie 3(h(PeKThI peakiuii HeHTpaIn3au CONITHONW U a30THOM KUCIOT
TUAPOKCUAOM Kajaus OJUHAKOBBI, HO OTINYAIOTCS OT TEIJIOTHI HEUTPAIU3ALUN YKCYCHOM
KUCIOTHI? B KakoM citydae TeruioTa HeHTpanu3auuu 0osblie?

JladopaTopnasi padora Ne5. Onpeesienne CKOpPOCTH XUMUYecKol peakuuu. U3yuyeHue
XHMHUY€CKOr0 PABHOBECHS.

ﬂeﬂb [ZaGOTBIZ HN3YUCHHUC 3aBUCUMOCTH CKOPOCTHU XUMHUYCCKOH pCakuu OT KOHOCHTpaunu
pe€arupyromux BEMECTB U TEMIIEPATYPhI; HCCICI0BAHUE CMEIICHNA XUMHUYCCKOI'O paBHOBECHUA.

3amaHue:
1. 3yyeHue BAUSHUS KOHIICHTPALIUH PEArUPYIOLIUX BEIIECTB HA CKOPOCTh XUMUUECKOW PEaKIINH;

2. V3ydeHue BAUSHUS TEMIIEpaTypbl HA CKOPOCTh XUMHUECKON peaKI[iH.
3. U3yuenue cMenieHuss XMMUYECKOT0 PaBHOBECHUS NPY U3MEHEHUHU KOHILIEHTPAI[MU BELIECTB.

ITopsAI0K BBINOJHEHUSA:
JlaGoparopHyto paboTy cielyeT HaYMHATh TOJIBKO MOCJE U3YUYEHHUsI TEOPETHUECKUX CBEACHUU
U TIIATEIbHOM MPOopabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JlaGoparopHasi paboTa COCTOUT U3 CIEAYIOIIUX 3TAIOB:
- 00cyxeHre 1adbopaTopHO pabOTHI U MOTYYEHUE JOIMYCKA JIsl BBITIOTHEHUS,
- BBITIOJTHEHUE PAOOTHI;
- 00paboTKa HIKCIIEPUMEHTAIBHBIX JaHHBIX, 0POPMIICHHE OTUYETA;
- 3aIIMTa 1JabopaTOpHOU PabOThI

dopma 0TYETHOCTH:

PesynpraTel abopaTtopHOro sKcrepuMeHTa OGOpMIIIOTCS B BuAe oTdeTa. OTYET JOIDKEH
BKJIIOYATh: JaTy BBIOJHEHHsS pPaOOThI; IMOJHOE Ha3BaHUE paOOTHI; IeJib PabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAJIBbHYIO 4YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HaOJIFOIaeMBIX  SIBJICHUH, YypPaBHCHUs IPOBEJCHHBIX XHUMHYECKMX PEaKIMid; BBIBOABI IO
nabopaTopHO# pabdoTe.

3a/laHus JAJI CaMOCTOSITENIbHON paboThI:
1. Hanummre MaTeMaTHUECKOE BBIPRXKEHUE CKOPOCTH IS CICAYIOLUINX PEeaKLUii:

H, +Cl, —» 2HCI;

2H, +0, »>2H.,0;

CuO+H, »Cu+H,0O.

2. Kak usmensiercs ckopocTb peakiuu 2NO +0, — 2NO,
a) mpu yBenmueHnn konnenTpanud NO B 1Ba pasa;
6) npu ogHOBpeMeHHOM yBennueHuH kKoHIeHTpauuu NO u O, B Tpu paza?
3. Uemy paBHa KOHCTaHTa CKOPOCTH XUMHYECKOW peakmuu? KakoB (QU3NUECKHil CMBICIT ITOU
BEJIMYUHBI?
4. HanumumTte MaTeMaTUYecKOe BBIPAKEHUE KOHCTAHTHl XHWMHUYECKOTO paBHOBECHS s
CIENYIOIINX PEAKLIAN:

N, +3H, <> 2NH,;
2NO, <> N,0, .
5. B kakylo CTOpOHY CMECTSITCSI pABHOBECHE B CIIETYIOIINX PEAKIINSIX
2CO+0, <>2CO, + 568,48 kJIk ;
250, + 0, <> 250, +172,38 kJlx ;
2HBr <> H, + Br, —59,83 /lx ;
2N, +0, <> 2N,0—56,90 K/l
a) PpU MOHMKEHUHU TeMIIepaTypbl; 0) NP MOBBILICHUN AaBICHUS?
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PexomeHaIiy no BBINMOJIHEHUIO 33/IaHUH U TIOATOTOBKE K J1a00paTopHOii paboTte

J1sl yCHEeIHOTO BBIITOJIHEHUSI 1 3aIUThI 1a00PaTOPHBIX PadOT PEKOMEHYeTCsI
CHUCTEMAaTUYECKHU T'OTOBUTHCS K KaXKIOMY 3aHATHIO 10 CIEAYIOLIEH CXeMeE:
a) U3Y4UTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX OCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEArEHTOB, IPOJYKTOB PEAKIUI; XUMUYECKON MTOCYA0N U
000py10BaHNEM; METOIMKAMU IIPOBEJCHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) IOMa IPEABAPUTEIHHO OATOTOBUTH (POpPMY J1a00paTOPHOTO OTUETA;
I') OTBETUTh Ha KOHTPOJIbHBIE BONPOCHI [UIs AOIYCKa K paboTe;
1) YCTHO TOJITOTOBUTH OTBETHI HA IPUMEPHBIN NEepedeHb BOIPOCOB IS 3alIUThI Ja00paTOPHOU
paboTHI.

OcHoOBHas uTeparypa
1. T'munuka, H. JI. O6mas xumus : yueOuuk mist 6akanaspos / H. JI. Inunka. - 19-e usn., mepepad. u
nor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBslii kypc).
2. AxmeroB H.C. O0mias u Heopranudeckas XuMus: yaeOHuk st By30B/H.C. AxmeToB. — M.:
Bricmiag mkona, 2009. — 743 c.

JlononHuTenpHas IUTEPATYypa
3. Bappansu, M. A. Xumusi: 1a00paTOpHBIN MPAKTUKYM JIJIs1 TEXHUYECKUX HAIIPaBICHUN
MOJTrOTOBKH akageMudeckoro 6akanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. Xwumus: nabopatopHslii mpaktukyMm / M. A. Bapaanss [u np.]. - bparck: bpl'V, 2010. - 76 c.

KOHTpOJIbHBIE BOOPOCHI U1 CAMOIPOBEPKHU
1. B uém 3axiroyaercss KWHETUYECKasi XapaKTepucTHKa XUMudeckol peakuuu? Ilepeunciure
(bakTOphl, OT KOTOPBIX OHA 3aBUCUT.
2. Kakas crtaausi CJI0)KHOUW peakIiuy Ha3bIBACTCS JTMMHUTHPYIOIICH?
3. Kaxoii Bua umeer KMHETHUECKOE ypaBHEHHE U3yyaeMoil B onbiTe 1 peakiuu?
4. Ilouemy B KauecTBE MEpPBOM TOYKM KPHUBOW CKOPOCTH PEAKLIUU B IEPBOM OIBITE
IIPAaBOMEPHO UCIOJIB30BaTh TOUKY Hayajla KOOpAUHAT?
5. [louemy rpaduveckas 3aBHCHUMOCTh CKOPOCTH pEaKIUH OT TEeMIIEpPaTypbl HE MOXKET
BbIpa)kaThCs npsiMoi nuHuel? Mcnonb3ys ypaBHeHue Bant-I'odda, ycranosure hopmy auHNM U
000CHYHTE, TOYeMY HeJb3s1 HAUMHATh 3Ty JUHUIO OT Havaja KOOpIWHaT.

JladopaTopnasi padora Ne6. [IpuroroB/jieHue pacTBOPOB 32/IaHHOH KOHLEHTPAILUM.

[{enb pabOTHL: MPUOOPETEHNE HABBIKOB MIPUTOTOBIIEHUS PACTBOPOB Pa3IMUHON KOHLIEHTPALIUU U3
CyXOH conu min 60siee KOHLIEHTPUPOBAHHOT'O PacTBOpA.

3ajaHue:
1. [TpuroroBneHne pacTBOpa XJIOpUAa HATPUS C 3aJaHHOW MaccOBOM J0Jel cou pa3zdaBiieHuEM

KOHILIEHTPUPOBAHHOT'O pacTBOPA;
2. IIpuroToBneHue BOJHOTO pacTBOpa XJIOpHAa HATpUsl U3 cyXxol coiu. OnpeneneHue
MacCOBOM J0JM U pacyeT HaBECKHU.

[TopsAI0K BBIMOTHEHHUS:
JIaGopatopHyr paboTy cieayeT HaYMHATh TOJBKO MOCTIe U3YUEHHS TEOPETUICCKUX CBEICHUN

U TIIATeIbHOM NMpopabOoTKU METOAMKH MTPOBEACHUS JJAOOPATOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOMUT M3 CICIYIONTUX ITAIOB:

- o0cykaeHue 1abopaTopHOi pabOTHI U MOJTyYEHHE JOMYCKa ISl BBIIOJTHEHHUS;

- BBIIIOJTHEHUE PaOOTHI;

- 00paboTKa HKCIIEPUMEHTATBHBIX TaHHBIX, O(pOpMIIEHUE OTYETA;

- 3amIUTa 1JA0OpaTOpPHOU PabOThI
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Popma OTYETHOCTH:

Pe3ynbrarel s1ab0opaTOpHOrO 3KCHEpUMEHTa OQOpMIISIOTCS B Buie oryeTa. OTyUeT AOIKEH
BKIIIOYATh: ATy BBIMIOJNIHEHUs pabOThI, TOJHOE Ha3BaHUE pPAOOTHI; IeJdh pPabOTHI; OCHOBHBIE
TEOPETUYECKHE CBEACHHS; SKCIEPUMEHTAIbHYI0 4YacThb C OIMCAHHME BBIMNOJHIEMBIX OIIBITOB,
HAOMIO/TAaEMBIX  SIBJICHUH, YpaBHEHHUS TPOBEACHHBIX XHUMHYECKHX PEaKIUi; BBIBOIBI IO
nabopaTopHoi pabore.

3a/iaHus AJI CaMOCTOSTENIbHON paboThI:
1. Yro Ttakoe pacTBOpHI?
2. Yto Takoe KOHIICHTpAIHsI?
3. Kakue criocoObl BIpaKCHHS KOHIIGHTPAIMNA PACTBOPOB CYIIECTBYIOT?
4. Cdopmynupyiite 3aKOH SIKBUBAJIEHTOB JJIsl PACTBOPOB?
5. Kak npuroroButs:
a) 5% pactBop xsopuaa HaTpusa Maccoii 200 r;
6) 2M pacTBOp cepHOil KHCIOTH 00BeMOoM 1 J1;
B) 2H pactBOp cepHOl KUCIOTHI 00beMoM 1 1. [IpuBenuTe COOTBETCTBYIONIUE PACUCTHI.

PexomMeHnammu no BhIMOJHEHHUIO 3aJIaHHI U MIOATOTOBKE K JIA00OPATOPHOI paboTe

JUJ1st yCHeTTHOTO BBITOJIHEHHSI 1 3aIIUTHI Ta00PATOPHBIX pabOT PEKOMEHIYETCS
CHCTEMaTHYECKH TOTOBUTHCS K KaXKIOMY 3aHATHIO IO CIICIYIOIICH CXeMe:
a) M3YyYUTh TCOPETUUYCCKUI MaTepUasl B KOHCIIEKTE JICKITHI U yIeOHBIX MTOCOOUSX;
0) IO3HAKOMUTBCS CO CBOMCTBAMH PEareHTOB, MMPOAYKTOB PEAKIIHIT,; XUMUICCKON TIOCY 10U U
000py1I0BaHHEM; METOJMKAMH TIPOBEJICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POPMY J1a00paTOPHOTO OTYETA;
') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI JUISI IOTYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBII MIEpEUYeHb BOIPOCOB IS 3alUTHI JTA0OPATOPHOUH
paboThL.

OcHoBHast TuTepatypa
1. T'nunka, H. JI. OOmias xumus : yaeOHuk mist 6akanaspos / H. JI. Inunka. - 19-e usn., mepepal. u
nortt. - M. : IOpaiir, 2014. - 900 c. - (bakanasp. ba3oBblii Kypc).
2. AxwmeroB H.C. O0mas u Heopranndeckast XuMusi: yaeOHuk st By308/H.C. AxmeroB. — M.
Bricmas mkoma, 2009. — 743 c.

JlononHuTenpHas IUTEPATypa
3. Bappansa, M. A. Xumus: 1abopaTOpHBIN MPAKTUKYM JJIsl TEXHHYECKUX HarpaBJICHHUH
HOJTrOTOBKU akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.

KoHTponbHbIE BONIPOCHI /111 CAaMOIIPOBEPKHU
1. C noMomIpio Kakux CpeCTB U3MEPSIIOT 00BEM KUAKOCTH?
2. Kakme BuIpl MEpHOW TMOCYABI HCIOJB3YIOT ISl TOYHBIX HW3MEPEHHH, a Kakue IS
IpUOIINKEHHBIX ?
3. Kakme mpaBumma ciemyer coOnrofaTh MpPHU HCIOIB30BAHWU ITHIIETKH, OIOPETKH, MEPHOMH
KOJIOBI?
Jl1s n3mepeHus Kakol XapaKTEPUCTUKH pacTBOPA UCIOIb3YIOT apeoMeETp?
5. Kaxkue npaBuna cieayer coOnoAaTh MU BHITOJHEHUH U3MEPEHH ¢ TOMOIIIbIO apeomeTpa?

e
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JladopaTopnasi padora Ne7. U3ydeHue 3J1eKTPOJIUTHYECKOH TUCCONMAIIMN U peakuuii B
pacTBOpax 3J1eKTPOJIUTOB.

[{enh pabOTHL: U3YUCHHE XapaKTepa JUCCOIHAINH THAPOKCUIOB IIUHKA U HUKEJIS, TOBEACHUS
WHAUKATOPOB B PA3JIMYHBIX CpellaX, HaOJl0IeHuEe CMEIIEHUS] paBHOBECHUS B PACTBOPAX
AIIEKTPOJIUTOB, UCCIIEOBAHHE MTPOIIECCOB OOPATUMOTO U HEOOPATUMOTO THAPOIIN3A COJICH.
3ajaHue:

1. I3yuenue xapakrepa 3MeKTPOIUTHICCKON TUCCOLUAIIUN THPOKCHIOB,;

2. M3ydeHure paBHOBECHUS U €r0 CMEILIEHHUS B PACTBOPaX CJIa0bIX 2JIEKTPOJIUTOB;

3. M3ydeHue peakiuu B pacTBOPaX dJICKTPOIHTOB;

4. 3yyeHne OKpacku KUCIOTHO-OCHOBHBIX MHJIUKATOPOB;

5. 3ydyeHue peakuuu cpelibl paCTBOPOB HEKOTOPBIX COJIEH;

6. 3yuenune mosHOro (HEOOPATUMOT0) THAPOIN3a COJICH.

[TopsI0K BBIMTOJIHEHHS:
JIabopaTopHyto paboTy cieyeT HaYMHATh TOJBKO MOCIIe U3YYCHHS TEOPETHUYCCKUX CBEICHUI
U TINATEIbHOM MPOpabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaboparopHasi paboTa COCTOUT U3 CJICAYIOIIUX ITAIOB:
- 00cy K IeHre 1Ta00paTOPHON paObOTHI U MOJTyYCHHE JOMYCKA JIJISl BBIOJTHCHHUS;
- BBITIOJIHEHUE PabOTEHI;
- 00pabOTKa HKCIIEPUMEHTAIBHBIX JIAHHBIX, 0POPMIICHHE OTYETA;
- 3alIUTa J1JA0OpaTOPHOU PabOThI

dopmMa OTYSTHOCTH:

Pesynbrarel s1abopaTopHOro 3KcrepuMeHTa OoQOopMISIFOTCS B Buie oTueta. OTuUeT AOKEH
BKJIFOYATh: JIaTy BBINIOJIHEHHUS paOOThI; IMOJHOE Ha3BaHUE pabOThI; 1eJb padOThl; OCHOBHBIC
TEOPETUYECKHE CBEACHHS; SKCIEPUMEHTAIbHYI0 4YacThb C OINMCAHHME BBINOJHIEMBIX OIIBITOB,
HaOJNIOAaEMBIX SIBIGHUW, YpPAaBHEHMSI TPOBEJACHHBIX XHUMHUYECKHX PpEaKIUMi; BBIBOABI TIO
nabopaTopHoi pabdore.

3ajaHus JUIs CaMOCTOSITeJIbHOU PabOThI:

1. B 4eM cymHOCTb TEOPUH AIIEKTPOJIUTUUECKON AUCCOLIUALIUU?

2. UYro Takoe cTeneHb MEKTPOIUTUIECKON Tuccoruanun’?

3. Ha kakwuie rpymiisl yCIOBHO JIENAT SJIEKTPOIUTHI IO BEIMYMHE CTETICHH TUCCOIHALINHU?
[TpuBeauTe mpUMeEpHI MPEeACTaBUTENEN 3TUX TPYIIIL.

4. Bo3MoxHa U peaklys MeXAy THIPOKCUIOM HaTPHs U XJIOPHUIOM
KaJus?

5. YKaxuTe peakiuio Cpeabl PACTBOPOB CIECAYIONIUX COJICH:

a) cynabdaTa HaTpus;

0) kapOoHaTa Kausi;

B) xsopua xenesa (I11);

r) propuna aMMOHUS.

PexoMeHa1nm 1no BBIMOJIHEHUIO 3a/1aHUH U MOATOTOBKE K JIabopaTopHO padoTe

JU1s1 yCHEeIHOTO BBITOJIHEHHS U 3aIUThI 1a00paTOPHBIX pPabOT peKOMEHTyeTC sl
CHUCTEMAaTUYECKU TOTOBUTHCS K KaXJI0MY 3aHATHIO 10 CIIEAYIOLIEH cxeMme:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MTOCOOHSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOJYKTOB PEAKIMI; XUMUYECKOW MOCYA0N U
000pyI0BaHNEM; METOIUKAMU NTPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa MPEABAPUTENHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTUETA;
I') OTBETUTh Ha KOHTPOJIBbHBIE BOIPOCHI IS JI0MTycKa K padore;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEpEeYeHb BOIIPOCOB ISl 3aLIUTHI JTJa0OpaTOPHOM
paboTHI.
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OcHOBHas uTeparypa
1. T'munka, H. JI. O6mas xumus : yueOnuk i 6axkanaspos / H. JI. I'nunka. - 19-e usn.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBebrit Kypc).
2. KoposuH, H. B. O6mas xumus : yaeOunuk 11st By3oB / H. B. KopoBuH. - 9-e u3n., nepepad. .
- M. : Bricmras mikoga, 2007. - 557 c.

JlononHuTenpHas tuTepaTypa
3. Bapnansn, M. A. XuMusi: 1a00paTOPHBINA MPAKTHKYM JIJI1 TEXHUYECKUX HAPaBICHUM
MOJATrOTOBKM akajeMudeckoro 6akanaspuata / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'Y, 2015. - 154 c.
4. Xwumus: nabopatopHblii mpaktukyMm / M. A. Bapaanss [u np.]. - bparck: bpl'V, 2010. - 76 c.

KoHTpobHbIE BONIPOCHI /U1l CAMOIPOBEPKU

1. ITouemy B onbITe 1 ruapoKcH] KOOAIbTa paCTBOPUIICS TOJIBKO B paCTBOPE KUCIIOTHI, a THIPOKCH]L
xpoma (I11) — B pacTBOpe KUCIOTHI U B pacTBope miénoun? Cruenars BbIBOI O XapakTepe
JEKTPOIUTUYECKOHN TUCCOLUALINN TIOTYYEHHBIX THAPOKCHIOB.

2. IlouemMy B onpITe 2 MPOU30LLIO U3MEHEHUE OKPACKU MHAUKATOPOB

B PacTBOpax KUCJIOTHI U OCHOBaHMs IIPU J0OABIECHUH COJIECH?

3. IIpu KaKuX yCIOBHSAX PEAKIUU B PACTBOPAX AIIEKTPOIUTOB HEOOPATUMBI?

4. Kakyto okpacky npuoOpeTaeT JakMyc B KUCIJIOH, HeHTpabHOM U 11e104HOM cpenax?

5. Kakue conu He noasepratorcs ruiponaun3y? [Ipuseaure npumepsl.

JlabopaTopnasi paGora Ne8. U3yuyeHue OKUCINTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIMIA.

! !CJ'H: [2360TBIZ HN3YUCHUC OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX CBOMCTB 3JIEMEHTOB B HI/ISHIeﬁ,
HpOMe)KYTOqHOﬁ 1 BBICIICH CTEIICHSX OKHCJICHHS,; BIUAHUC CPCAbl HA XaPAKTEP OKHUCIUTCIBHO-
BOCCTAHOBHTCIIbHBIX IIPOLICCCOB.

3aganue:

1. HUccnemoBanne OKMCINTEIFHO-BOCCTAHOBUTEIHLHOM TBOMCTBEHHOCTH COSIMHEHMH a30Ta B
IIPOMEKYTOUYHOU CTENEHU OKHUCIICHUS N*3;

2. Nzydenune BiaustHUS pH cpesbl Ha XapakTep BOCCTAHOBIICHUS TIEpMaHTaHATa KaJus;

3. N3yueHue BHYTPUMOJIEKYISPHBIX OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUN;

4. 3yuyeHue peakuuu AUCIPONIOPLIMOHUPOBAHUS 0/1a;

5. 3y4yeHue CBOMCTB OPTaHUYECKUX BELIECTB B OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUSIX.

[TopsAI0K BBIMOTHEHHUS:
JIaGopatopHyro paboTy cieayeT Ha9YMHATh TOJBKO MOCTIe M3YYECHHUS! TEOPETHUECKUX CBEICHHI
U TIIATEIBHON MPOPaOOTKH METOAMKH MPOBEACHUS T1a00paTOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOUT U3 CIECIYIOIIUX ITAIOB:
- o0cy»kaeHue 1abopaTopHOi pabOTHI U MOJTyYEHHUE AOMYCKa JJIS BBIIIOJHEHHUS;
- BBINIOJIHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATBHBIX TaHHBIX, 0OPMIIEHHE OTYETA;
- 3aIKUTa 1Ja0OpaTOpHOU PabOThI

PopMa OTYETHOCTH:

Pe3ynpraThl 1abOpaTopHOro 3KcrepuMeHTa OoQOpMIIIOTCS B Buae oTueTa. OTYET JOIKEH
BKITIOYATh: ATy BBIOJHEHHs paOOTHI; IMOJHOE Ha3BaHUE paOOTHI; IEeNb pabOThl; OCHOBHEIC
TEOPETUYECKHE CBEJCHMS, HKCIEPUMEHTAIbHYIO YacTh C ONMCAHHE BBIOJHIEMBIX OIBITOB,
HaOJIOaeMBbIX ~ SIBJICHWH, YypPaBHEHUs TIPOBEJCHHBIX XHUMHYECKHX PEaKIMid; BBIBOABI IO
nabopaTopHoii pabore.
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3aJaHus I CaMOCTOSITEIbHOM paOOTHI:
1. Kakue peakuuu Ha3bIBalOTCA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?
2. Kakue U3 HWKENPUBEAECHHBIX PEAKIIMI OTHOCSTCS K OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIM:
a) H,+Cl, »>2HCI;
6) SO, +Br, +2H,0 - 2HBr+H,S0, ;
B) NH,Cl— NH, +HCI;
r) Cr,(SO,)+3KOH — Cr(OH), +3K,SO, ;
n) HS0, +2H,S—>35+3H,0;
€) 2Cul, »>2Cul +1,,
k) CuCl, + Na,S— CuS+2NaCl,
3) NH,NO, —>N, +3H,0.
3. Kakoe BeniecTBO Ha3bIBAECTCSl OKUCIIUTENEM, a Kakoe — BoccTaHoBUTeneM? [IpuBeaure npuMepsl.
4. Kakoii npoiiecc Ha3bIBA€TCsl OKUCICHUEM, a KaKO — BOCCTAaHOBJICHUEM ?

5. Kakue u3 HuKenpuBeIeHHbIX IPOIECCOB MPEACTABIAIOT COOON OKUCIIEHHE, a KAaKUe —
BOCCTaHOBJICHHE:!

S—>S0%; S—S*;Sn—>Sn*; 2H" > H,;
ClI" - CIO;; MnO, — MnO,; Fe* — Fe*".

PexoMeHa11u 1o BBINOJIHEHUIO 3a/IaHUH U TOATOTOBKE K JIabopaTOpHOW paboT

J1s1 yCHEIHOrO BBIIOJIHEHHS U 3aIUThI 1a00paTOPHBIX PabOT PEeKOMEHyeTC sl
CUCTEMATUYECKU TOTOBUTHCS K KaXJI0MY 3aHSATHIO 110 CIEAYIOLIEH cXeMe:
a) U3YYUTh TEOPETHUUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX OCOOMSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAr€HTOB, IPOJYKTOB PEAKIMI; XUMUYECKON MTOCYA0N U
000py10BaHNEM; METOIUKAMU IIPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa IPEABAPUTEIHHO OATOTOBUTH (POpPMY J1a00paTOPHOTO OTUETA;
I') OTBETUTHh HAa KOHTPOJIbHBIE BONPOCHI [yl JOIYCKa K paboTe;
1) YCTHO TOJITOTOBUTH OTBETHI HA IPUMEPHBIN MEPEeYeHb BOPOCOB IS 3alIUTHI Ta00paTOPHOI
paboTHI.

OcHoBHas nuTeparypa
1. T'munka, H. JI. O6mas xumus : yueOnuk i 6akanaspos / H. JI. 'munaka. - 19-e usn.,
nepepad. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsiii kypc).
2. AxwmeroB H.C. O6mas u Heopranudeckast XuMusi: yaeOHuk st By308/H.C. AxmeroB. — M.
Bricmas mkoma, 2009. — 743 c.

JlononHurenpHas IuTeparypa
3. Bappansa, M. A. Xumus: 1abopaTOpHBIN MPAKTUKYM JJIsl TEXHHYECKUX HarpaBJICHUH
HOJrOTOBKM akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. Xwumus: nabopatopHslif mpakTukym / M. A. Bapaans [u np.]. - bparck: bpI'VY, 2010. - 76 c.

KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU

1. O6bsicHUTE, TOYEMY HUTPUT HATpUs MOKeT BbicTynaTh B OBP u kak okuciurens, U Kak
BOCCTAHOBUTEb.

2. O0bsICHUTE, UCTIOJB3YS PE3YNbTAThl IPOBEJACHHBIX UCCIIEIOBAaHUM, KaK BIMSIET XapaKTep Cpeibl
Ha IIPOLIECCHI BOCCTAHOBJICHUS IIEPMAHIaHATA KaJKsl.

3. Onpenenure, K KAKOMY THILy OTHOCSITCSI OKUCIIUTEIIbHO-BOCCTAHOBHU-TEILHBIE PEAKIIUH,
paccMaTpuBaeMble B 1a00paTOpHOI padoTe.

4. YkaxuTe, aTOM KaKoro JIEMEHTA B MOJIEKYJIE HUTPAaTa MEJI B ONBITE 3 SABISAETCA
BOCCTAHOBUTEJIEM, a KAKOI'O — OKUCIIUTENIEM U I1I0YEMY.

5. O0bscHUTE, UCTIONB3YSI PE3YJIbTAThI IPOBEIEHHBIX UCCIIEOBAHUM, KaKyl0 (DYHKIIHIO MOTYT
BBITNOJIHATH Opranndeckue semectsa B OBP
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JlaGopaTopnas pa6ora Ne9. U3ydyeHue 3JIeKTPOXUMUYECKHUX MPOLECCOB.

ﬂeﬂb [ZaGOTBIZ HU3YUCHHUC IJICKTPOXUMHNYCCKUX IMPOHCCCOB, MPOTCKAOINX B IraJIbBAHUYCCKOM
OJIEMCHTC U IIPH SJICKTPOJIMU3€ BOJHBIX PACTBOPOB SJICKTPOJIUTOB.

3amaHue:
1. Uzyuyenue npouecca 00pa3oBaHUE TaIbBAHUYECKUX MMap MPU XUMUUECKUX PEAKIIUX;

2. M3ydeHue 311eKTpoJin3a BOAHOTO PACTBOPA MOAM 1A KaJIKsl C UHEPTHBIMU JIEKTPOIaMHU;

3. M3y4yeHue >1eKTpoin3a BOJHOTO pacTBOpa Cyib(ara Kaius ¢ HHEPTHBIMHU 3JIEKTPOIaMHU;

4. 3yyeHue 31eKTpoii3a BOJHOTO pacTBopa CyibdaTa MEU C HUHEPTHBIMHU AJIEKTPOIaMU;

5. VI3y4yeHue 31eKTpoIin3a BOJHOTO PacTBOpa cylb(dara MeIu ¢ paCTBOPUMBIM METHBIM aHO/IOM.

ITopsAI0K BBINOJHEHUSA:
JIaGoparopHyo paboTy cieayeT Ha4YMHATh TOJBKO MOCIIE N3YYEHHS TEOPETHUYCCKUX CBEICHUIA
U TIIATEIbHON NMPopabOTKH METOAMKH MPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaboparopHasi paboTa COCTOHUT U3 CICAYIONINX 3TAIOB:
- 00cyx1eHre J1abopaTOPHOU PabOTHI U TIOTYyYEHHE TOMYCKA I BHIIOTHEHUS;
- BBIIIOJIHEHUE PadOTHI;
- 00pabOoTKa HIKCIIEPUMEHTAIBHBIX JaHHBIX, 0POPMIICHHE OTUYETA;
- 3aIIKTa J1JabopaTOpHOU PabOThI

dopma 0TYETHOCTH:

PesynpraTel abopaTtopHOro sKcrepuMeHTa OGOpMIIIOTCS B BuAe oTdeTa. OTYET JOIDKEH
BKJIIOYATh: ATy BBINOJHEHHsS pPaOOThI; IMOJHOE Ha3BaHUE paOOTHI; IeJb PabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAIbHYIO 4YaCTb C OIIMCAHUC BBIIIOJIHACMBIX OIIBITOB,
HaOJIIOIaeMBIX  SIBJICHUH, YypPaBHECHUs IPOBEJCHHBIX XHUMHYECKMX PEaKIMid; BBIBOJABI 110
nabopaTopHoi pabdore.

3aJlaHus JJI CaMOCTOSITENIbHON paboThI:

1. Kakoii mpoiiecc Ha3bIBaeTCA IESKTPOIU3OM?

2. Kaxoii 371eKkTpoa pH 37eKTPOIN3€e Ha3bIBaeTCA KaToA0M, a Kakoil — aHoIoM?

3. UeM oTaMyaroTCs MPOLECCHI ANEKTPOIN3a, TPOTEKAIOIINE B PACTBOPE U PACILIIABE 3JIEKTPOIUTA?
4. Kakue BemiecTBa MOTyT BOCCTaHaBJIMBAThCs Ha Karozae?

5. Kakue BelecTBa MOryT OKUCIISIThCS Ha aHOE?

PexoMeHa1nm 1o BBIMOJIHEHUIO 3a/IaHUH U MOATOTOBKE K JIabopaTOopHO# padoTe

JU1sl yCHEeIHOTO BBITOJIHEHHS U 3aIUThI 1a00paTOPHBIX pPabOT peKOMEHTyeTC s
CUCTEMATUYECKU TOTOBUTHCS K KaXJI0MY 3aHSATHIO 110 CIEAYIOLIEN cXxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEareHTOB, IPOYKTOB PeaKUii; XUMUYECKOU MOCYI01 U
000pyI0BaHNEM; METOIUKAMU ITPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTUETA;
') OTBETUTH Ha KOHTPOJIbHBIE BONPOCHI [UIs JONYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpEeUeHb BOIIPOCOB JJIsl 3aLIUTHI J1a0OpaTOPHOM
paboTHI.

OcHOBHas uTeparypa
1. T'nunka, H. JI. O6mas xumus : yueOHuk juia 6akanaspos / H. JI. I'nunka. - 19-e uzn.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBerit Kypc).
2. AxwmeroB H.C. O6mas u Heoprannueckas XuMusi: yaueOHuk a1 By30B/H.C. AxmeroB. — M.
Bricmas mxoma, 2009. — 743 c.
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JononHurenpHas auTeparypa
3. Bappanss, M. A. Xumus: 1a6opaTOpHBIN MPAKTUKYM JJIs1 TEXHUYECKUX HarpaBJIeHUH
MOATOTOBKHU akajeMuueckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - bparck:
bpl'Y, 2015. - 154 c.
4. Xwumwus: nabopaTopHbiii mpaktukyMm / M. A. Bapmansu [u np.]. - bparck: bpl'Y, 2010. - 76 c.

KoHTpoIbHBIE BOIPOCHI /715l CaMOTIPOBEPKHU

1. OOBsicHHUTE, KAaKYIO POJIb B OKUCIUTEIILHO-BOCCTAHOBUTEIIBHBIX B IPOIECCAX UTPAET KaToI, a
KYKYIO — aHO/I.

2. [loyemy U3MEHMIICS [IBET pACTBOPA B KATOJHOM M aHOJTHOM IIPOCTPAHCTBE JIEKTPOJIM3Epa MPH
aneKkTpoin3e BOAHBIX pacTBopoB Kl u K;SO,4?

3. Kakue 37eKTpo/ibl Ha3bIBAIOTCSI MHEPTHBIMK? M3 KaKMX MaTepHaaoB OHU M3TOTaBIUBAIOTCS?
4. Ha kakoM 3JIEKTpO/Ie TIPH dJICKTposu3e BogHOro pactBopa CuSO,4 mosBisiercst Oypriii Hanet?
YT0 3TO 3a BEIIECTBO?

5. O0bscHUTE, KaK ITPOTEKAET JIEKTPOJIU3 C PACTBOPUMBIM aHOJIOM.

JlabopaTopnasi pabora Nel(. U3yuenne XUMHYECKHUX CBOIMCTB MeTAJLJIOB.

[{esib pabOTHI: U3yUEHHE XMMUYECKUX CBOKCTB S-, P-, d-amementoB-metaiuioB (Mg, Al, Fe, Zn) u
UX COeIUHEHUH.

3amanue:
. I3yueHne B3auMOJICHCTBHS MarHus C KUCJIOTOW U IIEJIOYBIO;

1
2. V3ydeHune B3aMMOACHCTBHYSI ATIOMUHUS C KUCIIOTOW U IIETI0YBIO;
3. [lonyyeHue ruIpoKCHUIa ATFOMUHHUS U U3yYEHUE €r0 CBOMCTB;

4. N3yueHue B3auMOJICHCTBUS XKelle3a ¢ KUCIOTOM U LIEJI0YbIO0;

5. Momyuenue ruapokcuna xxenesa (1) u uzydeHnue ero cBOucCTB;
6. [Tomyuenue rugpokcuna xenesa (111) u usyuenue ero cBoicTB;
7. U3yueHune KaueCTBEHHbIX pPEAKIUN HA HOHbI Fe?*, Fe*";

8. 3yueHue B3aMMOICUCTBUS IIMHKA C KUCJIOTOM U IIEJI0YbIO;

9. [lonyyeHue ruApOKCUIA IIUHKA U U3yYEHHUE €r0 CBOMCTB;

10. 3y4yeHue B3aMMOICUCTBUS IUHKA C COJISIMHU.

[TopsAI0K BBIMOTHEHHUS:
JIaGopatopHyro paboTy cieayeT Ha4YMHATh TOJBKO MOCTIe U3YUEHHs] TEOPETUIECKUX CBEICHUN
U TIIATENIbHON MPOPaOOTKH METOAUKH MPOBEACHUS T1a00paTOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOUT U3 CIEIYIOIIUX ITAIOB:
- o0cy»kaeHue 1abopaTopHOi pabOTHI U MOJIyYEHHE AOMYCKa JJIS1 BBITOJIHEHHUS;
- BBINIOJIHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, O(POpPMIIEHUE OTYETA;
- 3aIIUTa JJa0OpaTOPHOU PabOThI

PopMa OTYETHOCTH:

PesynpraThl 1abopaTopHOro SKcrepuMeHTa oGOopMIIIOTCS B Buae oTueTa. OTYET JOJKEH
BKITIOYATh: JaTy BBIOJHEHHs paOOTHI; IMOJHOE Ha3BaHUE paOOTHI; IeNb pabOThl; OCHOBHEIC
TEOPETUYECKHE CBEJCHMS, HKCIEPUMEHTAIbHYI0 YacTh C OINMCAaHHE BBIOJHIEMBIX OIBITOB,
HaOJIOaeMBIX ~ SIBJICHWH, YypPaBHEHUs TPOBEJCHHBIX XHUMHYECKMX PEaKIMid; BBIBOABI IO
nabopaTopHoii pabore.
3a/laHus JAJI CaMOCTOSITeNIbHON paboThI:

CoctaBuTh 31EKTPOHHO-Tpaduueckre GopMyIbl (IUarpaMMbl) BHEITHETO U MIPEIBHEIIHETO
HHEPreTUUECKUX YPOBHEW aTOMa MeTalljla U €ro HOHa B OCHOBHOM COCTOSIHUU (Ta0u1.).
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Tabmuia

Bapuanr | Meramn WNon metayuta | Bapuant Meramn | HMon meraina
1 Sc sc** 11 Ti Ti**
2 Cr crt 12 Ni Ni<*
3 Mn Mn>* 13 Y Y
4 Sr Srt 14 Cu cu”
5 Ga Ga** 15 Mo Mo**
6 Fe Fe®* 16 Hg Hg”™*
7 Mo Mo>* 17 Cd Ccd**
8 Mg Mg”* 18 Pb Pb*
9 Al Al 19 Cu cu”
10 Co Co”* 20 Ca Ca*’

PexomeHaIiy no BBIMOJIHEHUIO 33/IaHUH 1 TIOATOTOBKE K J1a00paTopHOii paboTte

Ji1sl yCHEIHOrO BBIIOJIHEHHS U 3aIlUThl 1a00paTOPHBIX PadOT PEeKOMEHyeTC sl
CHUCTEMAaTUYECKH FT'OTOBUTHCS K Ka)KIOMY 3aHATHIO 110 CIEAYIOLIEH CXeMeE:
a) U3Y4UTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX OCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAr€HTOB, IPOJYKTOB PEAKIUI; XUMUYECKON MTOCYA0N U
000py10BaHNEM; METOIUKAMU IIPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa IPEABAPUTEIHHO OATOTOBUTH (POPMY J1a00PaTOPHOTO OTUETA;
I') OTBETUTh HAa KOHTPOJIbHBIE BONPOCHI [yl JOIYCKa K pabore;
1) YCTHO TOJITOTOBUTH OTBETHI HA IPUMEPHBIN MEPEeYeHb BOIPOCOB IS 3aLIUTHI Ta00paTOPHOI
paboTHI.

OcHoOBHas nuTeparypa
1. I'munuka, H. JI. O6mas xumus : yueOuuk mist 6akanaspos / H. JI. Inunka. - 19-¢ usn., mepepad. u
Jo1. - M. : FOpaiit, 2014. - 900 c. - (bakanaBp. ba3oBslii Kypc).
2. Koposun, H. B. O6mias xumus : yaeOunuk 1ist By3oB / H. B. KopoBuH. - 9-e u3zn., nepepad. .
- M. : Bricirast mkoia, 2007. - 557 c.

JlononuurensHas auTeparypa
3. Bappansia, M. A. Xumusi: 1ab0paToOpHBINA MPAKTUKYM JJIST TEXHHUECKUX HaIpaBICHUIH
HOJrOTOBKU akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. Meramnsl: yueOHoe nocodue / T. A. [lonckas, M. A. Bapaansn [u ap.]. - bpatck : bpl'Y,
2008. - 65 c.

KoHTposbHbIE BONIPOCHI /1151 CaMOIPOBEPKHU

1. aiiTe Ha3BaHUs MPOLYKTOB B3aUMOJEHCTBHUS METAJUIOB C XJIOPOM, a30TOM, KDEMHUEM,
BOJIOPOJIOM, cepoit, hochopom, yriepoaom.

2. YKaKuTe OKUCIUTEND U BOCCTAHOBUTEIb B PEAKIIUM MArHUs C KUCJIOTON U IEI0YBI0?

3. Kakue cBoicTBa NPOSBISIOT AJIFOMUHUN U €r0 TUAPOKCU]T IIPU B3aUMOJEHCTBUM C CEPHOI
KHCJIOTON U TUAPOKCUIOM HaTpus?

4. Kakue cBoiictBa nmpossisitot xeine3o (1) u ero rugpokeun npu B3auMoAeCTBUM ¢ CEPHOI
KHCJIOTON U TUAPOKCUIOM HaTpus?

5. IlpuBenuTe peakuu, NOATBEPKIAIONINE aM(DOTEpHbIE CBOWCTBA IUHKA U €TI0 THIPOKCUIA.

JlabopaTopnasi pabora Nell. U3yueHne KOMILIEKCHBIX COeIMHEHUIA.
[lenh paboOThI: W3ydeHHUE SIBICHUNA KOMIUIEKCOOOpPA30BaHUsS, CBOWCTB PA3JIMYHBIX KOMILIEKCHBIX
COEIMHECHU M.

3ajaHue:
1. IlonyyeHne aHHOHHOTO KOMILJIEKca (TeTpailooBUCMYyTaTa Kaus) ;
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2. [Tonyyenne ruIpOKCOKOMILIEKCOB;

3. [lonyyeHue KaTHOHHOTO KOMILJIEKCA

4. IloBeneHrEe KOMIUIEKCHBIX COSAMHEHUN B PEakIusax oOMeHa
5. 3y4yeHue CBOMCTB JBOMHBIX COJEN

ITopsAI0K BBINOJHEHUSA:
JIaGopatopHyro paboTy cieayeT Ha9YMHATh TOJILKO MOCIIE W3YYCHUS TEOPETHYECKUX CBEICHHIA
U TIIATEIbHON NMPopabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHast paboTa COCTOHUT U3 CICAYIONINX 3TAIOB:
- 00cyx1eHune J1abopaTOpHOM pabOThI U TIOTYyYEHHUE TOMYCKA JJIsI BHIIOJTHEHUS;
- BBIIIOJIHEHUE PabOTHI;
- 00paboTKa HIKCIIEPUMEHTAIBHBIX JaHHBIX, 0POPMIICHHE OTUETA;
- 3aIIKUTa J1JA0OpaTOPHOU PabOThI

dopma 0TYETHOCTH:

PesynbraTel abopaTopHOro SKcrepuMeHTa OoGOpMIIIOTCS B BuAe oTueTa. OTYET JOIDKEH
BKIIIOYATh: ATy BBIOJHEHHsS pPaOOTHI; IMOJHOE Ha3BaHUE paOOTHI; Ieb pabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUA; OKCIICPUMCHTAJIbBHYIO 4YaCThb C OIIMCAHUC BBIIIOJIHACMBIX OIIBITOB,
HaOJIFOIaeMBIX ~ SIBJICHUH, YypPaBHCHUs TMPOBEJCHHBIX XHUMHYECKMX PEaKIMid; BBIBOABI IO
nabopaTopHoi pabdore.

3ajaHus JUId CaMOCTOSITEIbHONW PaOOThI:

1. U3 kakux cOCTaBHBIX YacTell COCTOSAT KOMIUIEKCHBIE COeAMHEHU?

2. YKaXuTe BUIIBI CBSA3H B KOMILJICKCHBIX COCTUHECHHUSX.

3. Yto Takoe koopauHanroHHoe yrcio? [lpuBeaure npumepsl.

4. Hamummre no oAHOMY NpUMEpY KaTHOHHOTO, aHHOHHOI'O U HEUTPAJIbHOTO KOMIUIEKCHOIO
COEIMHEHMUS.

5. Yro nokasplBaeT KOHCTaHTa yCTONYHMBOCTH KOMIJIEKCHOTO HOHA?

PexoMeHa1nu 1o BhINOJIHEHUIO 3a/IaHUH U TOATOTOBKE K JIabopaTOpHO padoTe

J1sl yCHEIHOrO BBIIOJIHEHHS U 3aIUThI 1a00paTOPHBIX pPadOT PEeKOMEHyeTC sl
CUCTEMAaTUYECKU TOTOBUTHCS K KaXJI0MY 3aHSATHIO 110 CIEAYIOLIEH cXxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOYKTOB PEaKUii; XUMUYECKOM MOCY01 U
000py/I0BaHNEM; METOIUKAMU ITPOBEJICHUS ONBITOB M TEXHUKOH 0€301acHOCTH;
B) JloMa MpeABapUTEIbHO MOATOTOBUTH (GOpMY 1a00PATOPHOTO OTUETA;
I') OTBETUTH HAa KOHTPOJIbHBIE BOMPOCHI JUIs JOMYCKa K paboTe;
1) YCTHO IIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpPEeUeHb BOIIPOCOB JJIsl 3aLIUTHI J1a0OpaTOPHOM
paboTHI.

OcHoBHast TuTepaTypa
1. T'munka, H. JI. O6mas xumus : yueOnuk i 6akanaspos / H. JI. 'munaka. - 19-e usn.,
nepepad. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsiii Kypc).
2. Koposun, H. B. O6mias xumus : yaeOnuk s By3oB / H. B. Koposun. - 9-e u3zn., nmepepad. .
- M. : Bricmas mkoia, 2007. - 557 c.

JlononHurenpHas IuTeparypa
3. Bappansia, M. A. Xumus: 1abopaTOpHBIN MPAKTUKYM JJIST TEXHHUECKUX HaIpaBJICHUH
MOJTrOTOBKU akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. 3aitneB O.C. Xumus: yueOHUK 1Uis CTyA. BbIciL. yueO. 3aBeaenuit / O.C. 3aiines. — M.:
N3narenbckuit ieHTp «Akamnemusi», 2008. — 544 c.
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KoHTpoILHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1. Vkaxure, KaKOB L[BET MOJYYEHHOTo pacTBopa B onbiTe 1? Hanmumem kakux uonos (K', I,
Bi3+) MOeET ObITh 00YCIIOBJIEHA Ta OKpacka?

2. IlpuBenute GopMyIbl THAPOKCOKOMILIEKCOB, TTOTYYCHHBIX B OMBITE 2.

3. B ombiTe 3 cpaBHUTE OKpacKy HOHOB Ni* B pactBope cynbdaTa HUKENIS C OKpPacKon
MOJIy4eHHOT0 pactBopa. [IpucyTcTBreM KakuX HOHOB OOYCIIOBIIEHA OKpacKa pacTBopa?

4. Tlpusenute GOopMyITy KOMIUIEKCHOTO COSAMHEHUS MEIU, MOJIYUYCHHOTO B ONBITE 4. YKaXKHUTE
3apsiibl €r0 LIEHTPAJIbHOTO aToMa, JIMTAaHAOB, KOMIUIEKCHOTO HMOHA, a TaKXKe KOOPJIWHALMOHHOE
YHCIIO.

5. Uem oTiaMYaeTcs 3JICKTPOJIUTHUECKAS JUCCOLMALINS ABOMHON COJMM OT IUCCOLIMALMU COJIH,
cojeprKallel yCTOMYUBBIA KOMIUIEKCHBIM HOH?
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCIHUIIJIMHE

HNudopmannonno-koMmmynukatuBasle TexHoioruu (MKT) ucnionsytorest mis:

- [I0JIy4YeHHE UH(POPMALIUY NIPH NTOATOTOBKE K 3aHATHUSAM;

- CO3J]aHME MPE3EHTAMOHHOTO COIIPOBOXKICHUS 3aHATU;

- pabOTHI B 2JIEKTPOHHONW UHPOPMALIMOHHOM cpefe.

CrannapTHOE JIMLEH3MOHHOE TPOTpaMMHOE 0OecTieueHHe:

- OC Windows 7 Professional,

- Microsoft Office 2007 Russian Academic OPEN Nq Level,

- AuTHBHpYyCHOE IporpamMuoe obecrieucHue Kaspersky Security.

Komnerotepras mnporpamma Orbital Viewer - mporpamma, co3gaHHas CHCHHAIBHO IS
BU3yanu3anuu opouraneit. [IpousBoaut nocrpoenue 3D uzobpaxkenuit s, p, d, f - opOurane mis
OJTHOTO HMJTM HECKOJIbKUX aTOMOB (33at0TCsl KBAaHTOBBIC 4Kcia). [lomyueHHbIe N300paskeHUsI MOTYT
OBITH COXpaHEHBI KaK B COOCTBEHHOM (popmare mporpammsl, Tak u B popmatax TIFF, PPM, BMP,
AVIu VRML.

PL Table- 310 MHOroQyHKIMOHATbHAS TMEPUOTUYECKAss CHCTEMa »3JIEMCHTOB, Jydiast
peanmu3anus Tepuoguueckoil cuctembl Ha PC, mo3BOJsIOmas MOMydaTh HMCYEPIBIBAIOLIYIO
uHpopmaro 00 snemeHTax (O6osiee 20 THMOB JMAaHHBIX O KaXKJIOM XHUMHYECKOM JJIEMEHTE), U
BCTPOCHHBI XHMHYECKUU KAIBKYJISATOP, IMO3BOJISIONIMN MIHOBEHHO YpPaBHHBATh XHMHYECKUE
peakiuu JII000M CII0KHOCTH, PEIIaTh XUMHUSCKUE 33]1auH.

[Iporpamma BkiItOYaeT B ceOsl Psiji TOTOJHUTEIFHBIX BO3MOKHOCTEH, B TOM YUCIIE TOCTPOCHHE
rpad)MKOB 1O CBOWCTBAM XUMHUYECKUX JJIEMEHTOB, BO3MOKHOCTh OTOOpaKEHHSI Psiia XMMUYCCKOU
AKTUBHOCTH METAJJIOB, TPEACTABJICHUE TMEPHOAMYECKONW CHCTeMBbI B Oosee dyeM 20 pazIuuHBIX
BUJIaX, MHCTPYMEHT JUIsl IEPEBO/Ia TEMIIEPATyp U3 OJHOM IIKaJIbl B IPYTUE U JP.

11. OMUCAHUE MATEPHUAJIbHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMN
JJI51 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUITIJIMHE

Buo Haumenoeanue

3anAmuA ayoumopuu Ilepeuensv ocnoenozo 060opyoosanus M 1P
(JIP, CP)
1 2 3 4
JIk JlexuroHHas Hoyt0yk hp, Buneonpoexrop Acer
ayIUTOPHUS
JIP JlabGopatopust o6mieit | bapomerp — anepouns BAMM-1,; 1-11
u Heoprauuyeckoit | Cucremusrii 610k Celeron 2400— 1.
XUMUHU Mounwutop 17LG -1mr.

Becer BJITK-500; mikag BBITSXKHOM -
21T, mpuOop ISl WILTIOCTPALIUN
3aBHCUMOCTH CKOPOCTH PEAKLIUU OT
yCIIOBUH -3 ILIT; KaJIOPUMETP C
MEpPHBIM CTaKaHOM; MPUOOP AJIs
OTIBITOB TI0 XUMHH C DIIEKTPUIECKUM
TOKOM; TIPUOOP IS JIEKTPOIIN3a
PacTBOPOB CoJIei; TPUOOP IS
MOJTyYeHHUS T'a30B; BBIIPSIMUTEINb;
CTOJI XUMHUYECKH — 6 1IT.; JocKa 3-311
koMO. JIA-34 — 2m.

CP Y3 No 1, O6opynosanue 15-CPU 5000/RAM -
2Gb/HDD ( monuTop TFT 19 LG
1953S-SF); mpuntep HP Laserjet
P3005
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJAEHUSI
IMPOME/XKYTOYHOU ATTECTAIIUHN OBYUYAIOIIUXCHA IO JUCIUIIJIIMHE

1. Onucanue ¢poHJa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne Dj1eMeHT DOC
KOMIIeTEH Tema
- KOMIIETeHIH U
OIIK-2 BJIaieHue 0a30BBIMU 1.Ctpoenue BemecTna. OK3aMeHaIlMOHHBIE
3HAHUSIMH Bonpock 1.1 -1.10
byHIaMEHTATBHBIX DK3aMeHaIMOHHBIN
pa3esioB XUMUU B TECT
o0Bbeme, He0OX0AMMOM 2.OCHOBBI XUMHYECKOI OK3aMEHaIMOHHbBIN
M1t OCBOCHM S TEPMOIUHAMUKU Bonpocel 2.1 — 2.5
XUMHUYECKUX OCHOB B DK3aMeHAIMOHHbIIH
9KOJIOTUHU U TecT
HPUPONIOIIOIb30BAHIH, 3.XumuuecKkasi KHHETHKA DK3aMEHAIMOHHBIC
MCTOAaMU XHMHUYECKOTO | garanns3 Borpockl 3.1 — 3.6
aHaln3a, MCTOIaMH DK3aMEHAIMOHHBIN
oTOoOpa u aHaiu3a TEeCT
['COTIOTMICCKUX 1 4 PactBopsl. JlucrepcHble DK3aMeHalMOHHBIE
OMOIIOrMYECKHX P00, @ | yerenpr, Bornpockl 4.1 —4.14
TaK)XKe COBPEMEHHBIMHU DK3aMeHaNMOHHE
METOaMH } TecT
KOJIMHCCTBCHHOM 5.0xucnuTeNBHO- DK3aMeHAaIMOHHbBIE
obpaboTku HH(popMaHH BOCCTaHOBUTENbHBIC peaKIMK U | Bonmpockl 5.1 — 5.9
3JIEKTPOXMMHYECKHE MPOLECCHl | DK3aMeHaI[HOHHBII
TECT
6. XuMus METaJIOB DK3aMeHAI[MOHHBIC
Bomnpockl 6.1 — 6.4
DK3aMeHaIMOHHBIN
TECT
7. XuMUST KOMITIEKCHBIX DK3aMeHAIlMOHHBIC
COEINHEHNH BONpocel 7.1 — 7.2
DK3aMeHaIMOHHBIN
TECT
2. JK3aMeHaAIHOHHBIE BOMPOCHI
Komnerenuun Ne n
Ne 9K3AMEHAIMOHHBIE BOITPOCHI | gaumenoBanue
n/n Kon Onpenesnenne TEMBI
1 2 3 4 5
BJIaicHNE 0a30BBIMU 1.1.Xumus, xak pasgen ecrtectBozHaHus | 1.CtpoeHue
3HAHUSIMU (CprKTypa, HUCTOpUA pasBUTUA HayKH, | BEOICCTBA.
dbyHIaMEHTATBHBIX 3HaueHue). OCHOBHbIE 3aKOHBI XUMUU
1- pa3£[eJIOB XHUMHH B 1.2.0CHOBHE>IC KJIaCChI HCOPraHn4CCKUX
oOBbeMe, COCJIMHEHUM
HEOGXOIUMOM VTS 1.3.0cHOBHBEIE TIOHATHS W 3aKOHBI XUMHU:
OCBOEHHS 3aKOH COXpaHCHUA MacCcChl, 3aKOH
OKBUBAJICHTOB, Tra30BbIC 3aKOHBI, 3aKOH
XAMHIECKUX OCHOB B IIOCTOSIHCTBA COCTaBa BEUICCTBA.
9KOJIOTHUHU 1

1.4.AtoM. ATOMHO-MOJIEKYJSIpHOE yUYCHUE.
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OIIK

MIPUPOIONIOIB30BAHUHT
; METOJIaMH
XUMHYECKOT0
aHalM3a, METOJaMHu
oT0Oopa U aHanu3a
T€OJOTMYECKHUX U
OMOJIOTUYECKHX P00,
a TaKxe
COBPEMEHHBIMH
METOJIaMU
KOJINYECTBEHHOMN
o0paboTku
nHpopmaruu

Crtpykrypa aToMma.
XapaKTEepUCTUKU aTOMa.

DHepreTUIecKue

1.5.®@opmupoBaHUe HIEKTPOHHON 000TOUKH
atoma. [I[pyHIIMTT MUHUMYMa YHEPTHH,
npunnun [laynu, npaBuno XyHna, mpaBuiio
KneukoBckoro.

1.6.IleproanuecKuii 3aKOH M IEPHOAUYCCKAS
cucrema J[.M. MeHnneneea. 3HaueHHC.
Crpoenusi.

1.7.0OnexkTpoHHass KOHUTrypauusi atomMa U
HepHoAnIecKast cucTeMa. W3menenne
CBOWCTB 3JIEMEHTOB B [IEpHUOJaX M IpyImnax

1.8.Tunbl XMMHUYECKOM CBSA3U. BaleHTHOCTS.
OCHOBHBIE XapaKTEPUCTUKUA XUMHUECKON
CBSI3W (AJTMHA, DHEPTHsl, BAJICHTHBIE YTJIBI).

1.9.Monnas cBs3b. CTpyKTypa HOHHBIX
COCTUHCHH.

1.10.KoBanenTtHas CBSI3b. CsoiicTBa
KOBAJIEHTHOM CBSI3H: MOJISAPHOCTE,
HaHpaBHCHHOCTL, HACBIIISIEMOCTh.

2.1. XuMuyeckue CUCTEMBI.
TepMoarHAMHYECKHE TTApaMETPhI 1
TEPMOTUHAMUYECKUE (DYHKIIHH.

2.2. Baytpennsis sueprusi. [lepBbiii 3akoH
TEPMOJIUHAMUKHU. DHTANbNMA. V3MeHeHe
SHTAJIBIIAY B DHIO- M IK30TEPMHYECCKUX
peaKIusX.

2.3. OCHOBHBIE 3aKOHBI TEPMOXHMHUHU. 3aKOH
I'ecca. CrenctBue wu3 Hero. OHTaNbIHA
00pa30BaHMs XUMHIECKUX COCIMHCHHUH.

2.4. Tlonsitue 06 sHTponMK. M3MeHnenune
SHTPONHUH NPU XUMHUYECKHX PEAKIHIX U
(ha30BBIX TIEpeXo/Iax.

2.5. Dueprus 'mb6ca peakuuy.
HanpaBiieHHOCTh XMMHUYECKUX TPOIIECCOB.

2.0OCHOBBI
XUMHYECKOUN

TEPMOANHAMUKHU

3.1. oMOreHHbIe U TeTEPOTCHHBIC CUCTEMBI.
CKOpOCTb TOMOTEHHOM M F€TEPOreHHON
peaknuu. akTOpBI, BIUSIOMUE HA CKOPOCTb
XUMHUYECKON peakiyi.

3.2. CKOpOCTh XMMHYECKOM PeakIiu. 3aKOH
NENCTBUA Macc I TOMOT'€HHON U
TETEPOreHHON PEAKIUU.

3.3. Biusinue TeMrepatypbl Ha CKOPOCTh
xuMuyeckor peakuuu. [Ipasuno Bant-

Toda.

3.4. Karanu3. ['OMOTeHHBI W TeTEepOTreHHBIN
KaTajus.

3.5. O6parumble 1 HEOOpaTUMBbIE XUMUUECKHUE
peaxuuu. Xumuueckoe paBHOBeECHE.
KoHcraHTa paBHOBecuUs!.

3.6. Hampagiienue cMelieHrs paBHOBECHSI.
[punnun Jle-llaremnse.

3. Xumunueckas

KHMHCTHUKA
Karajiu3

4.1. PacTBOpBI, KAK TOMOTEHHBIE CUCTEMBI.
IIporiecc pacTBOpEHUsI, PACTBOPHMOCTb.

4.2.CriocoObl  BBIp2KEHUS]  KOHIICHTpAIUit
pacTBOPOB.

4.3. PacTBOpBI 551eKTPOIUTOB. OTKIOHEHUE OT
3akoHa Payss u Baut-I'ododa.
H3otoHnveckuil K03 HUIKEHT.

4.PacTBODEI.
HucnepcHsie
CUCTEMBI.
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4.4, Teopus dIEKTPOTUTHISCKAS
JTIUCCOITUAITIH.

4.5. CpoticTBa HaeanbHBIX pacTBOPoB. OcMocC.
OcMmoTtHueckoe nasjeHue. 3akoH Bant-

Todda.

4.6. CroiicTBa UiealbHBIX PACTBOPOB.
JlaBiieHre HACHIIEHHOTO Mapa Ha/l
pactBopoM. 3akoH Payms. CnencrBus us
3akoHa Payus.

4.7. Crenens guccounanuny. CHIbHEIE U
cia0bIe DIICKTPOJIUTEHI.

4.8. Crentenp nuccormanuu. CUiIbHbIE U
ciadble ANEKTPOIUTHL.

4.9. DIeKTPOIUTHYECKAS TUCCOLUAIUS BOIBL.
HNonHoe npousBeaeHue Bojsl. BogopoaHsiit
MTOKa3aTelb.

4.10. Koncranra nuccoumranuy. 3aKoH
paszbaBnenus OcTBabia.

4.11. I'maponm3 comeit. Twumpl THAPOIN3A.
Crenenb ruaponusa. Koncranra rugponusa.

4.12. ]lucriepcHble CHCTEMBI, UX
KIJTACCH(UKAITHSL.

4.13. Komnmounnsie pactBopsl. OO6pazoBaHue
KOJIJIOUJTHBIX PaCTBOPOB.

4.14.CpolicTBa  KOJUIOMJIHBIX  pPacTBOPOB
(omTHuYecKHe, KWHETHYECKUE, IIEKTPHYECKUE,
azcopOITusl, MOBEPXHOCTHOE HATSKEHHUE)

5.1. OKucIUTEIbHO-BOCCTAHOBUTEILHBIE
peakuun. CTeneHp oKucieHus. Baxueime
OKHCJIUTEIIN U BOCCTAHOBUTEIIH.

5.2.OKHUCIATETBHO-BOCCTAHOBUTEIHLHBIE
peakmuu. Tumnst OBP.

5.3.CocraBneHue ypaBHEHHI OKHUCIIUTEIBHO-
BOCCTaHOBHTEJIBHBIX peakIuii (mMeton
HJICKTPOHHOTO OaslaHCa).

5.4.2nexkTponHbIil TOTeHIIMAN. Y paBHEHUE
HepHncra.

5.5.XuMHYEeCKHE UCTOUYHUKH 3JIEKTPHUUECKOTO
TOKa (ranpBaHUYECKHE 3JIEMEHTHI,
AKKYMYJISITOPBI).

5.6.Kopposus meTamios

5.7.Crioco0b1 3aliThl OT KOPPO3UH.

5.8.0mekTponu3.  3aKkOHBI  3IEKTPOJIH3A.
IIpumeHeHue 3IeKTpoIIn3a.
5.9.0nekTponu3  pacTBOpOB,  PACILIABOB.

AHO,[[HBIG 1 KaTOAHBIC IIPOICCCHI.

5.0KHUCIATENBHO-
BOCCTAHOBUTCJILHBI
e peakiuu u
AIEKTPOXUMHIECKH
€ MPOIIECCHI

6.1.06mas XapaKTepUCTUKA u
KJIAaCCH(UKAIVSI METAJIJIOB

6.2.ITpupoa XUMHUECKON CBSI3M B METaJJIax.

6.3. ®usnueckue CBONMCTBA METAJLJIOB

6.4. XuMuueckue CBONCTBa METAJIJIOB.

6.XuMus METAIIOB

6.4.Metannyprus.

7.1.0cHOBBl  KOOPOMHALMOHHOW  TeOopHuH. | 7.XUMHS
Crpoenne K.C. KOMILTEKCHBIX
Nzomepus u Homenkiarypa K.C. COEIMHEHMIM

7.2. N3omepus KC.

7.3. duccommarus K.C.
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3. Onucanue nokasareseii 1 KpUTepHeB OLIEHUBAHUS KOMIeTeH Mt

IlokazaTenu Ounenka Kpurepun
3Hath OOyuaronuicst MoKa3bIBaeT BCECTOPOHHNE
(OIIK-2): NEepUOANYECKUN 3aKO0H . H I1yOOKHE 3HAHUS TIpOrpaMMHOro
MemneneeBa; OCHOBHBIC BUIBI U XapaKTEPUCTHKH Marepuand, SHaHIC OCHOBHOU 1
XUMHYECKON CBSI3H; BO3MOKHBIE SHEPrETUUECKUE AOTOTHHTCIEHOH INTCPATYDBL,
SBNICHHS TIDH XMMHMUECKUX DEaKiliaX, 3 TAioke HOCJIEIOBATEILHO U 9E€TKO OTBEYACT Ha
OTJIUYHO BOIIPOCHI OmJIeTa M IOTOJTHUTEILHBIE
(akTopsI, ONpEIEIISIONINE HaIpaBJICHUS BOIPOCH; YBEPEHHO OPHEHTHPYSTCH B
CaMOIPOH3BONBHOTO  MPOTEKAHHMS  XHMHYECKHX MPOBIEMHBIX CHTYALHSX; IEMOHCTPHPYET
peakiuH, - CyHmHOCTE oOpaTuMocTH XUMHIYCCKIX CIIOCOBHOCTD IPUMEHSTH TEOPETHICCKHE
p€akiun W CBOUMCTBAa XUMHYECCKHX PABHOBECHUMU, 3HAHUA JUI aHAIKU3a NPAKTUIECKUX
CIIoco0bI BBIPA)KCHUS KOHIICHTpaI1i u CHTyaIHi
¢u3nuecKue CBOWMCTBA PacTBOPOB; OCOOCHHOCTH
(bI/I?)I/IKO'XI/IMI/ILICCKI/IX CBOMCTB PpacTBOpPOB O6y‘{aIOHII/II7ICH MOKa3bIBACT IMOJIHOC 3HAHUC
3JIEKTPOJIUTOB; CBOWCTBA M 3aKOHOMEPHOCTH pOrpaMMHOr0 Matepuaa, OCHOBHOM U
MOBE/CHHUS JIUCIIEPCHBIX CHCTEM; OCHOBHBIE AOTIOJIHUTEIILHON JINTEPATYPRL; ACT
3aKOHOMEPHOCTH  IIPOTCKAaHUS  OKUCIUTEJIBHO- TTOJHBIC OTBCTBI Ha TCOPETHHCCKHC
BOIPOCH! OMIIETa U JOMONTHUTEIBHBIC
BOCCTAHOBUTEIIBHBIX NPOLIECCOB.
BOIPOCHI, IOMYCKas HEKOTOPBIE
Ymern . Xxopouio HETOYHOCTH, IIPAaBUJIbHO IIPHUMCHSICT
(OIIK-2): NpUMEHATh NEPUOAMYECKHH 3aKOH M TEOPETUYECKHE TIONOKEHNS K OLEHKE
[IEPUOJAMICCKYI0O CHCTEMY JUI XapaKTCPUCTHUKU MPAKTHYECKUX CHUTYAIUi; IEMOHCTPHPYET
CBOMCTBa  XMMHUYECKHX DJIEMEHTOB W  HX XOpOIIHil yPOBEHb OCBOCHHS MaTepHaia 1
COCIIMHEHMIA; OOBACHATH MPOSIBISEMYIO aTOMaMHU B LIEJIOM MOATBEPXK/ACT OCBOCHUE
BaJICHTHOCTH H IIPOTHO3UPOBAThH KOMIICTCHIIHH, PEyCMOTPEHHBIX
IIPOCTPAHCTBEHHOE CTPOECHHUE MOJEKYHI;, HaBaTh IpOrpaMMoi
TEPMOJIUHAMHUYECKYIO XapaKTEPUCTUKY _
XUMHMYECKOTO MPOLECCA; TNPUMEHSTH TaOJUIIBI Obyuatommiics NOKa3LIBACT SHAHKE
OCHOBHOTO Marepuaia B 00beMe,
KOHCTaHT  XHMHYECKOIO  pPAaBHOBECUS  JJIs M
9 HEOOXOIUMOM JIJISI IPEICTOSIICH
OTPCACICHIT Harpas/ICHIH TIPOTCKAHI IpOQECCHOHATBHOM NESATENb- HOCTU; IPH
XUMHUYECKUX PEaKLU; IPUMEHATh 3aKOHbI Payis yIOBJIET- | OTBETE Ha Bompock: GuIeTa I
1 Baur-T'odda 11st XapakTepucTuKy QU3MICCKUX BODHTEL- | ACTOTHATEIBHEIC BOTIPOCKI HE JIONYCKACT
CBOMCTB PacTBOpPOB; IIPUMECHATH TEOpPHIO P rpy6},]x OIINOOK, HO UCIBITBIBAET
3JIEKTPOJIUTUYECKON JccoLanuu JUIS HO 3aTpyIHCHUS B [IOCIIEIOBATEIBHOCTH HX
XapaKTEPUCTUKH CBOMCTB PacTBOpoOB M3JI0XKEHNS; HE B IIOJHON Mepe
DJIEKTPOJIMTOB; MPUMEHATH I COCTaBJICHUS JCMOHCTPHPYET CIIOCOOHOCTh NPUMEHATH
ypaBHeHuii OBIL. TEOPETHUECKNE SHAHMS /IS AHAIH3A
Bﬂa}IeTb MPaKTUYCCKUX CUTyallun
(OI1K-2):criocoOHOCThIO MTPAKTHIECKOTO
NPUMEHEHUSI  MEPUOAMYECKOrO0  3aKOHa U 06 .

N YYAIOLINCS UMEET CYLIECTBEHHBIE
nepuoguyeckor cucrembl .M. MeHneneesa; HPOGEITBI B 3HAHMAX OCHOBHOTO YHEGHOTO
CIIOCOOHOCTBIO TPUMEHEHHUs JaHHBIX 00 SHEPTUn MaTepHala 1o AUCLHILIHHE; He CIOCOOeH
XMMHAYECKOH CBS3M UL OLEHKH IIPOYHOCTH apryMEHTHUPOBAaHHO U MOCJIEI0BATEIBHO
MOJIEKYJI; HAaBBIKAMHU [IPOBEICHUS €ro W3NIarath, JOIyCKaeT rpyObie OMINOKH B
TEPMOJIMHAMUYECKUX PACUETOB; CIIOCOOHOCTHIO OTBETax, HEMPABHIILHO OTBEYACT HA
BEISBJIICHUST OOpaTUMBIX peaknuid © pacyera 3a/1aBaeMbIe KOMHUCCHEH BOMIPOCHI HIIN
XapaKTEPHCTHK COCTOSTHUS paBHOBECHS HEYI10B- 3aTPYJIHACTCS C OTBeTOE/I; HE MOJATBEPXKAACT
KOHKPETHBIX PEAKIMI; CHOCOOHOCTh MPOBOAWTL | JIE€TBOPH- | OCBOCHHC KOMICTCHIIH, .
pac4eTsl KOHLEHTpALHA pacTBOpPOB; TE€JIbHO MPEAYCMOTPCHHBIX MPOTpaMMOn

CIOCOOHOCTBIO TIPUMEHSTh METOMBI ONPEICICHUS
pH pacTtBOpOB; CIIOCOOHOCTBIO  TTPUMEHSTH

METO/IBI BBITIOJTHEHHUS XUMHYECKUX
7a00paTOPHBIX 3KCIIEPUMEHTOB; CIOCOOHOCTBHIO
MIPOrHO3UPOBATh BO3MO>KHOCTb

camornpoun3BoasHOro mpotekanus OBIIL.
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4. Meroauueckne MaTepuasbl, ONpeaeJsiionde NMpoueAypbl OLEeHUBAHUS 3HAHWM,
YMEHH, HABBIKOB H ONBITA AeATEJIbHOCTH

[Ipouenypa oueHHMBaHWs 3HAHWN, YMEHHMH, HABBIKOB I10 JUCLUIUIMHE BKJIIOYAET Y4YeT
YCIEIIHOCTH 10 BCEM BHUJIaM OLIEHOYHBIX CPEJICTB.

TecToBbIil KOHTPOIb NMPOBOAATCS Ha JAOOPATOPHBIX 3AHATHUAX, BKIIOYAIOT BOIPOCHI I10
U3y4yaeMOl TeMe M 3aTparMBaeT Kak TEMaTWKy JabopaTOpHOH paboThl TaK W JIEKIIMOHHBIN
MaTepual.

[Io oxOH4YaHWM OCBOCHMS AMCLUIUIMHBI IIPOBOJUTCS MPOMEXKYTOYHAs aTTeCTalus B BUIE
9K3aMEHa, 4YTO II03BOJISIET OLEHUTh COBOKYIIHOCTh IPHOOPETEHHBIX B IIpolecce OO0ydeHUs
KOMIIETEHIIMA. DK3aMEeH CIY)KUT I OIEHKH pPa0OThl B TEYEHHE BCETO CpPOKa H3YYEHUS
JUCLMIUINHBI M IPU3BAaH BBIABUTh YPOBEHb, IPOYHOCT M CUCTEMATHYHOCTH ITOJIyYEHHBIX
TEOPETUYECKUX 3HAHUN M YMEHUI NPUBOAUTH MPUMEPHI IPAKTUUECKOTO HCIIOJIb30BAHUS HAYyYHBIX
3HaHUM (HampuMep, NPUMEHATh UX B PEIIEHUM IPAKTUYECKUX 3ajay), NPUOOPETEHHsS HABBIKOB
CaMOCTOSITENIbHOW paboThl, pPa3BUTUS TBOpPYECKOTO MbinuieHHs. OueHka chOpMHUPOBAHHOCTH
KOMIIETEHIIMM Ha »HK3aMeHe s TeX OOydaroUuIMXcsi, KOTOpble IPONYCKadM 3aHATHS M He
Y4acTBOBIM B IIPOBEPKE KOMIIETCHIMH BO BPEMS H3Y4YCHMS AUCLUIUIMHBI, IIPOBOJUTCS IIOCIIE
UH/MBUYAJIbHOTO COOECeOBaHUs C MpPErnoAaBaTeIeM IO IMPONYLIEHHbBIM WIH HE YCBOEHHBIM
TE€MaM C ITOCJIENYIOLEN OLIEHKOM CaMOCTOSATENIBHO YCBOCHHBIX 3HAHUM HA DK3aMEHE.

OreHka 3HaHUM, YMEHH, HABBIKOB YUYaIllUXCsl JOJDKHA OBITh MJIAHOBOM, CHCTEMAaTUYECKOIA,
L[eJICHAIIPABICHHOM, KBaJIM(DULIPOBAHHOM, MHOT'OCTOPOHHEH, Qg QepeHIIMPOBAHHOM,
MHTCHCUBHOM, YETKO OPraHU30BAHHOM, PE3yJIbTaTUBHOM.

[lepen npoBeneHHEM KOHTPOJIMPYIOLIEIO MEpONpUATUs oOydaroluecss B 00s43aTeIbHOM
HOps/IKE JOKHBIL OBITh 03HAKOMJIEHBI C 3JIEMEHTaMU KOHTPOJISL.

Pe3ynbrarel 00ydeHHs XMMHUH JOJDKHBI COOTBETCTBOBAaTh OOIIMM 3ajayaM IpeaMeTra U
TpeOOBaHUAM K €r0 YCBOEHHUIO.

Pesynbrarel 0OyueHusi OLEHHMBAaIOTCS 1O nATHOAUIbHOM cucteme. Ilpu  onenke
YUUTBIBAIOTCSl  CIEAYIOLIME KaueCTBEHHbIE II0Ka3aTelid OTBETOB: INyOMHAa (COOTBETCTBUE
WU3YYCHHBIM TEOPETUYECCKHMM OO0OOIIEHUSM); OCO3HAHHOCTh (COOTBETCTBHE TpeOyeMbIM B
IporpaMMe YMEHHUSM IPHUMEHATh MOJIYYEHHYI0O MH(OPMAIUIO); MOJTHOTA (COOTBETCTBUE OOBEMY
nporpamMMmbl U uHGopMmanuu ydeOHuKa). [Ipyu oleHKe yYMTHIBAIOTCS YHCIO U XapakTep OMIMOOK
(cymiecTBeHHble WM HecyllecTBeHHbIe). CyllecTBEHHbIE OLIMOKM CBS3aHbl C HEJOCTATOYHOM
NIyOMHOM M OCO3HAHHOCTBIO OTBETa (HampuMep, 0OydaroIluiics HENpPaBHIIBHO YKa3all OCHOBHBIE
NPU3HAKY TIOHATHM, SIBIEHUH, XapakTepHble CBOICTBA BEIECTB, (POPMYJIbl BEIIECTB, HEMPABUIBHO
copMyJIMpOBall 3aKOH, MPABUJIO U T. M. UM OOYYAIOLIUICS HE CMOT NMPUMEHUTh TEOPETHUECKUE
3HaHUS JUIs OOBSICHEHUS M TpeACKa3aHWs SBJICHUHM, YCTAHOBJIEHMS NPUYMHHO - CIIEICTBEHHBIX
CBsI3€H, CpaBHEHUS U Kiaccu(UKaUK SBJIEHUH U T. 11.). HecyliecTBeHHbIE OIIMOKU ONPEIeIsSIFOTCS
HEMOJIHOTOM OTBeTa (HampuMep, YNyLIeHHe M3 BHJA Kakoro-au0o HexapakTepHoro Qaxra mpu
XapaKTepUCTHKE BelEeCcTBa, Ipouecca). K HUM MOXXHO OTHECTH OTOBOPKH, OMHCKH, JOMYIICHHbIE
[0 HEBHMMATEJIbHOCTH (HampuMep, B IByX M Oojiee YpaBHEHUSIX peakUuil JUCCOIMALUU B TIOJTHOM
MOHHOM BHJE JONYIIEeHa OJHA OlIMOKa B 0003HAaYeHMM 3apsjia MOHA). Pe3ynbraTel 00ydeHHs
IPOBEPSAIOTCS B TMPOLIECCE YCTHBIX M IHCBMEHHBIX OTBETOB OOYy4aloIIMXCs, a Takxke Mpu
BBIMOJTHEHUH UMU XUMHYECKOTO 3KCIIEpUMEHTA.
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Ipunoxenne 2

AHHOTAIUA
paboueii nporpaMMsbl TUCIHUANIMHBI
XUMUs

1. Heab u 3aa1a4n TUCHUTILIHHBI

[lenb n3ydeHus: TUCHUIIMHBL: CHOPMHUPOBATH COBPEMEHHOE HAYYHOE TPEICTABIEHHE O BEMIECTBE KaK 00
OJTHOM W3 BHJIOB JBIDKYIIEHCS MAaTepHH, O MyTAX, MEXaHU3MaX U CIOCO0ax NMPEBPAIICHHUS] OJHUX BEIIECTB B JPYTHUE, a
TaK)Ke HABBIKM MCIOJIb30BAHNS XMMUYECKIX 3HAHMH M yMEHHUH B TPAKTHUECKOM AEATEIHHOCTH.

3amaun AUCHUILUIMHBL: JOOUTHCS IPOYHOTO YCBOCHUS OCHOBHBIX 3aKOHOB U TEOPUI XUMHH, YTO
IIO3BOJIMT KaK COBEPIIEHCTBOBATh YK€ CYLIECTBYIOIIME, TAK U CO3/1aBaTh HOBbIE
IIPOU3BOJICTBEHHBIE IIPOLIECCHI. BbIpaboTaTh HABBIKM CAMOCTOATEIBHOTO ITPOBEIECHUS
71a00paTOPHBIX IKCIEPUMEHTOB U 0000ILEHHS HAOII0JaeMbIX PE3YJIbTaTOB, KOTOPBIE TO3BOJIAT
CO3/1aBaTh COCTMHEHUS, COCTABBI U MaTepHAaIIbl C TpEOyeMbIM HAOOPOM CBOMCTB, a TAK)KE
UCCJIEI0BATh U aHAIIM3UPOBATh MaTepUalbl

2. CTpyKTypa IHCHHUIIHHBI

2.1.Pacnpenenenne TPYAOEMKOCTH IO OTACIBHBIM BHIaM YYEeOHBIX 3aHATHH, BKIOYas
camocrosTensuyo padory: JIk — 17 u; JIP — 34 u; CP — 21 4.
OO01mmas TpyI0eMKOCTh TUCHUIUTHHBI cocTaBiisieT 108 yacoB, 3 3aUeTHBIX €IUHUIL

2.2. OCHOBHBIE TEMBI JUCIIAIIAHEL:

1. Ctpoenue BemecTna.

2. OCHOBBI XIMHUYECKOH TEPMOIMHAMUKHI

3. Xumunueckass KHHETHKA U KaTaln3

4. PactBOpHI. JlUCTIEpCHBIC CUCTEMBI.

5. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH U DJIEKTPOXUMHUYECKUE TTPOLIECCHI
6. XUMuUg METAIIIIOB.

7. XUMHS KOMIUIEKCHBIX COEAMHEHUN

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (epeyeHb KOMIeTeH M)

[Tponecc n3yueHust JUCUMIUIMHBI HallpaBjeH Ha (OpMUPOBaHHE CIEIYIOUINX KOMIETEHIINHA
OIIK-2: Branerne 6a30BbIMH 3HaHUSAMH (DYHIAMEHTAIBHBIX PA3/IEIOB XUMHUH B 00BEME,
HE00XO0IMMOM JJIsl OCBOCHHUSI XUMHUYECKHUX OCHOB B 3KOJOT'MHU U NMPHPOJIONIOJIb30BAHUH; METOJaMU

XUMHYECKOTO aHan3a, METOJaMu 0TOOpa U aHaIM3a re0JIOTHYECKUX U OMOJIOTHYECKUX TPo0, a
Tak)Ke COBPEMEHHBIMU METOJIaMHU KOJIMYECTBEHHON 00paboTKu nHpOpMaIuu

4. Bux npoMeKyTOYHOI aTTecTallMu: dK3aMeH
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IMpunoxenne 3

IIpomoxon 0 0ononneHuAX u UIMEHEHUAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o JUCHUIUITMHE BHOCSTCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabouyto nmporpaMmy 1o AUCLUUIIIIMHE BHOCATCS CIEAYIOIINE U3MEHEHUS:

IIporokon 3acenanus kadeapbr Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenue 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JUCHUITJIMHE

1. Onucanue oHaa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne

9Jj1eMeHT DdOC
KOMIIETEH Tema
KOMIIETEHIIHH
1070
OIIK-2 BJIaieHue 0a30BBIMU 1.Ctpoenue BeniecTa Tect
3HaHUAMHU Bonpocer  0ns cobecedosanus,
(GyHIaMEHTATBHBIX omuem no JIP, komniexm

paszenoB XUMUHU B
00BeMe, HEOOXOIUMOM
JUISL OCBOCHHS
XUMHYECKHX OCHOB B
OKOJIOTHH U
PUPOIOIOIB30BAHNH;
METOJIaMU XUMHYECKOTO
aHaJIn3a, METOJJaMH
oTOopa U aHanu3a
I'COJIOTMYCCKHUX U
OMoJIOrMYeCcKuX Mpoo, a
TaKXe COBPEMECHHBIMH
METOIaMH
KOJINYECTBEHHOMN
00paboTku HHPOPMALIUU

PA3HOYPOBHEBbIX 3A0aHU

2.0OCHOBBI XUMHUYECKON
TEPMOIUHAMUKU

Tect

Bonpocer  ona  cobecedosanus,
omuyem no JIP, komnnexm
DPA3HOYPOBHEBbIX 3A0aHUL

3. XuMnueckass KUHETUKA U
Karaiaus

Tect

Bonpocwr  ona  cobecedosanus,
omuem no JIP, komniekm
PA3HOYPOBHEBBIX 3A0AHULL

4 PactBopsbl. JlucnepcHbie
CUCTEMBI.

Tect

Bonpocwr  ona  cobecedosanus,
omuem no JIP, komniekm
PA3HOYPOBHEBLIX 3A0aAHUL

5.0KUCIUTEIBHO-
BOCCTAHOBUTEILHBIE
peakuuu u
ANMEKTPOXUMHUYECKUE
MIPOLIECCHI

Tect

Bonpocwr  ona  cobecedosanus,
omuem no JIP, komniexm
PA3HOYPOBHEBLIX 3A0aAHUL

6.XuMHsA METAILIOB

Tect

Bonpocwr  ona  cobecedosanus,
omuem no JIP, komniekm
PA3HOYPOBHEBLIX 3A0AHUL

7. XuMHUSA KOMIUIEKCHBIX
COE€IUHEHUN

Tect

Bonpocwr  ona  cobecedosanus,
omuem no JIP, komniexm
PA3HOYPOBHEBLIX 3A0AHUL

2. Onucanue nokasareseil 1 KpUTepHeB OLEHUBAHUS KOMIeTeH Mt

Ilokazarenu Ounenka Kpurtepun

3Hathb oOyyaromuiicss 0OHApYKHJI 3HAHHE

(OIIK-2):  nepuopmuecknit 3axon JLU. BCETO yU4eOHOIO MaTepuana, ero

Menneneesa; OCHOBHBIC BHIIBL 1 OTBET IOJIHBIM U IIPABWIBHBINA Ha

XapaKICPHCTHKM —  XHUMHHUCCKOM — CBASM, | opypquye | OCHOBaHWM M3yYCHHBIX TEOPHI;

BO3MOXHBIC DJHCPICTUUCCKUC ABJICHUA IIPU MaTepI/IaJ'I H3-

XUMHUUYCCKUX pCaKOudgX, a TaKXKe q)aKTOpI)I, o -~
JIOXKEH B OIIPEeJIeNIEHHON JIOTHYEeCKOM

OTpe/IEIISOIIIE HalpaBJICHHUS

CaMOIPOU3BOIBLHOTO IPOTEKaHHs TIOCICIOBATCIEHOCTH, OTBET

XUMHYECKAX peaxIuii; CYIITHOCTh CaMOCTOSTCIIbHBIN

0o0paTUMOCTH  XMMHYECKUX pEaKUUid | 00y9aroIUiCs OOHAPYKUII 3HAHNE

CBOMCTBa XUMHYECKUX paBHOBECHIA; BCET0 y4eOHOro

CrocoObl  BBIP@XKEHUsS.  KOHLCHTpAMid U X0pOoII0 MaTepuala, ero OTBET IMOJHBIA U

(dhm3uaeckue CBOMCTBa pacTBOpOB; NPaBUJIbHBIN Ha OCHOBaHUU

0c00EHHOCTH (U3UKO-XMUMHUECKUX CBOMCTB M3ydEHHBIX TEOPUi; MaTepual 13-

pacTBOPOB  JJIEKTPOJIMTOB;  CBOWCTBA U JIO%eH B OTpEIeNeHHOM JOrHUeCKOit
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3aKOHOMEPHOCTH TIIOBCACHUA OHCIICPCHBIX
CHUCTEM, OCHOBHBIC 3aKOHOMCPHOCTH
IIPOTECKaHUA OKHCIUTCIIBHO-
BOCCTAaHOBHUTCJIBHBIX IIPOLECCOB; OCHOBHELIC
MOHATUS AHAIUTHYCCKOM XHMHH U METOIbI
aHaJIn3a, NpaBujia U MNPUEMbI BBIIIOJTHCHUS

J1a00paTOPHOTO XUMHAYECKOTO
AKCIIEPUMEHTA.

YmMmern

(OITK-2): IpUMEeHATH IEPUOTUUECKUI 3aKOH
u MIEPUOANIECKYTO CUCTEMY TUTS
XapaKTePUCTUKH  CBOWCTBA  XMMUYECKUX

JJIEMEHTOB W HX COCAMHEHMH; OOBSACHITH
MPOSABIAEMYIO aTOMAMHM BaJ€HTHOCTb U
IIPOTHO3UPOBATh IIPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYJI; JlaBaTh
TEPMOJUHAMHYECKYIO XapaKTEPUCTUKY
XUMUYECKOTO mporecca; IIPUMEHSATh
TaOTUIIBL KOHCTaHT XUMUYECKOTO
paBHOBECHS ISl ONPENENICHUs] HalpaBICHUN
MIPOTEKaHUS XUMHYECKUAX peaxuuii;
npuMeHsTh 3akoHbl Payns u Banrt-T'odda
IUIL XapaKTEePUCTUKU (U3NUECKUX CBOICTB

pacTBOpOB; MNPUMEHSTh TEOPUIO
SJIEKTPOJUTUYECKON  JUCCOUMALMU  JJIA
XapaKTepUCTUKU CBOIICTB pacTBOpOB

3JIEKTPOJIUTOB; MIPUMEHSThH IJIS1 COCTaBICHUS
ypaBHeHui OBII; npoBoAUTh KayeCTBEHHBIM
Y KOJIMYSCTBEHHBIN aHAJIN3 BEIleCTBa
Baapern

(OI1K-2):criocOOHOCTBIO IPAKTUIECKOTO
MIPUMEHEHUS IEPUOINIECKOT0 3aKOHA U
nepuoanueckoi cucremsl .M. Menneneesa;
CIIOCOOHOCTHIO PUMEHEHUS TaHHBIX 00
SHEPruy XUMHUUYECKOUN CBA3M JJIsl OLICHKH
MMPOYHOCTH MOJICKYJI; HABBIKAMHU IIPOBCACHU A
TEPMOJMHAMUYECKUX PACUETOB;
CIOCOOHOCTBIO BBISIBJICHHSI OOPAaTHUMBIX
peakuuii 1 pacueTa XapakTepUCTUK
COCTOSIHUSI PaBHOBECHSI KOHKPETHBIX
peaxuii; crrocoOHOCTh MPOBOIUTH PACUYETHI
KOHIIGHTPAIMH PACTBOPOB; CIIOCOOHOCTHIO
HPUMEHSTh METO/BI onpezeseHnus pH
pPacTBOpOB; CIOCOOHOCTBHIO IPUMEHSTh
METOAbI BBIIIOJJHCHUSA XUMHNYCCKUX
71a60PaTOPHBIX IKCTIEPUMEHTOB;
CIOCOOHOCTBIO IPOTHO3UPOBATH
BO3MOXHOCTH CAMOIIPON3BOJIEHOT'O
nportekanusi OBII; cnocoGHOCTEIO
MPUMEHSTh METOJIbl aHAIN3a U OLICHKU
1a00paTOPHBIX UCCIIEAOBAHUH.

MMoCJICA0BATCIIbLHOCTH, IIPU 3TOM
JIONYIIEHBI ABE-TPU HE-
CYIIIECTBEHHBIC OIITMOKH,
HCITPABJICHHBIC I10 Tpe6OBaHI/IIO
IPero IaBaTels

oOyyaromuicss 0OHapy 1 IpoOeITbI

Y10BJIETBO-
B 3HAHUSIX OCHOBHOT'O y4€OHOI0O
PUTEIBHO .
Marepuaia, ero OTBET HEMOIHBIH,
HECBS3HbBIN
oOyJaromuiicss 0OHapYX U CyIIe-
Hey/J0BJIET- | CTBEHHBIC IIPOOEITBI B 3HAHUSX
BOPHUTEJIbHO | OCHOBHOI'O Y4eOHOI0 MaTepuaia u

JIOITYCTHJI TPYObIC OMIHOKH
1P OTBETE
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[lporpamma coctaBieHa B COOTBETCTBHM C  (peepaibHBIM  TOCYJapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJAPTOM BBICIIEro oOpa3oBaHusi O HampasieHuto noaroroBku 05.03.06
DKoJIOTHS ¥ MpUpoaoIonb3oBanus oT «11» aBrycra 2016 r. Ne 998
aas Hadopa 2015 roga u yue6usm mmanom ®I'BOY BO «bpl'Y» ans ounoii popmbl 00ydeHus ot
«03» urons 2018 r. Ne 413

IIporpammy cocraBui:

Jlammna C.®, poueHr, k.papM.H

Pabouast mporpamMma paccMOTpeHa U yTBEpKIeHa Ha 3aceaannu kadenpor DbXKuX

OT « » 201 r., mportokom Ne
3aeayromuii kadenpoit IbXKuX M.P. Epojdeera
COI'JTACOBAHO:
3aBeayromuii Beimyckatomei kageapon IbXKuX M.P. Epojdeera
JupexTop OMOIHOTEeKH T.®. CoTHuK

Pabouas nporpamma ogobpena meroanueckoit komuccueit EH dakynbTera

OT«__ » 20 1., npoTtokon Ne

[Ipencenarens MeToMUECKO KOMUCCHHU (haKyIbTeTa M.A. Bapnansn
COT'JTACOBAHO:

HavanpHuk

yue0HO-METOIMYECKOTO YIIPaBICHUS I'.I1. Hexeen

Perucrpanuonnsiii Ne

(memoouueckuti omoen)
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